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PREFACE 


I have endeavoured to reflect in this volume my clinical and 
teaching experience of thirty years. The main purpose of this 
book is to present to the undergraduates and junior practitioners 
the essentials of obstetric practice. I would like to acknowledge 
the advantages derived by me from constant association with under- 
graduates and postgraduates. Knowing and discussing with them 
their difficulties in understanding and practising the art of obste- 
trics has helped me in composing the subject matter. 

In the economically developed countries having well organised 
universal prenatal, intranatal and postnatal care, the hazards of 
childbirth have been remarkably reduced. The same is compar- 
ably true for the well equipped insfltutions in the cities of India, 
but, in rural areas obstetric care and management is most unsatis- 
factory and is likely to remain so for a number of years until the 
successive five-year plans change the existing pattern. It is, there- 
fore, important to teach the present generation of would-be doctors 
and those already in practice not only the art of obstetrics as it is 
practised today in well equipped maternity hospitals but also the 
management of cases in rural areas having scant obstetric facili- 
ties. It is for this reason that I have described the management 
separately as is practised in maternity institutions and in the rural 
areas. 

The Nowrosjee Wadia Maternity Hospital is one of the large 
maternity institutions of India. It has on its staff experienced obs- 
tetricians. My association with this Institution has been for twenty 
five years and 1 could not do better than present the clinical and 
statistical data of this Institution. Comparative clinical data from 
other centres in India and from abroad have also been given. The 
photographs of the specimens are mostly from the Museum of 
the Nowrosjee Wadia Maternity Hospital. 

The text has been divided into fourteen sections. Instead of 
the conventional way of numbering the chapters serially from the 
beginning to the end, the chapters in each section have been num- 
bered from one onward. Owing to the difficulty in obtaining 



art paper, the text has been printed on ofTsct paper and for the 
photographs and micropholographs art paper has been used. This 
has necessitated arranging the plates pertaining to a chapter in one 
place. I regret the inconvenience to the reader in referring to and 
fro the text and the plates, but I hope that this arrangement will 
compensate by giving the reader visual impression of the subject 
at one glance. 

I have groat pleasure in acknowledging my indebtedness to 
several of my medical colleagues and friends. Dr. M N. Parikh, 
Assistant Professor in Obstetrics and Gynaecology at the Grant 
Medical College, has at my request wTitton the Chapters on Toxae- 
mias of Pregnancy, Contracted Pelvis, Radiology in Obstetrics, Obs- 
tetric Forceps and Vacuum Extractor. Besides, he has offered 
valuable help for other parts of the Text. Dr. Mrs. Jer R. Patel, 
Honorary’ Paediatrician to the VVadla Maternity and Wadia Child- 
ren’s Hospitals, has contributed Section XHI, The Newborn. 
Ml«s Tchmina Moos, Physiotherapist to the Breach Candy Hospital, 
Bombay, ha.s written the Chapter on Antenatal and Postnatal Rxer- 
ciscs I thanlc Mrs. Moni Taraporcwala, Professor of English, Sid- 
(lharth College, for making necessary changes in the language; 
Dr. II. S. Mehta. Honorary Medical Secretary, The B. D. Petit 
Pnnoe General Hospital for consenting to include the photograph 
of the Labour Room of the Hospital and those of the clinical patients; 
Miss Bhikhoo Wadia for taking the photographs; my wife, Miss 
Roshnn Wadin and Miss Pillan Bharucho for drawing the diagrams. 

My ostcemctl Senior Colleague, Dr. Jhirad, has gone through 
the m.inuscripts and her close scrutiny of the text has helped in 
enriching the subject matter. Dr. Miss Goal Vazifdar has, as al- 
ways, given her help and advice in the arrangement of figures and 
pbtes. Dr. MUs M, K. Motiwala has helped nie in the correction 
of manuscripts and proofs. I cannot express siifTicicntly my grati- 
tude to my dear friend, Mr. M. R. Mullan, without whose help 
I %\tiulcl never have been able to publish this book. 

I am grateful to my Publishers and the Staff of the Popular 
Press for their courtesj' and co-operation. 

K. M. Mas-sni 

Bombay 
May lOG-l. 
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SECTION I 


EARIY PREGNANCY AND THE PLACENTA 


CHAPTER 1 

OVARIAN AND UTERINE CYCLE 

Each month, during the reproductive years of a woman’s life, 
co-ordinated complex changes occur in the ovary and the endome- 
trium. The changes in the ovary have the dual role of ripening 
and discharging an ovum, and of producing ovarian hormones. 
The endometrium, imder the influence of ovarian hormones, under- 
goes changes to provide a suitable bed for the implantation of a 
fertilized ovum. In the absence of fertilization, breakdown changes 
occur in the endometrium which terminate the cycle by desquama- 
Uon of the endometrium— outwardly manifested as menstruation. 
For descriptive purpose, the changes in the ovary and in the endo- 
metrium are separately given, but, essentially, they have the one 
common objective of propagating the species. 

The phenomenon of menstruation in humans provides for fer- 
tilization and conception to occur regularly all the year round. 
Menstruation occurs only in women and higher apes. In many 
mammals, the sex cycles occur at certain intervals during the year. 
This phenomenon is known as oestrus. It is during oestrus that a 
female receives a male; and conception can occur only during the 
oestrus phase. 

In the majority of regularly menstruating women, an ovum 
is regularly ripened, and discharged for fertilization. In some, 
however, though menstruation occurs, an ovum is not discharged 
from the follicle for fertilization. 

The duration of a menstrual cycle is calculated from the first 
day of one menstrual flow to the first day of the following one. A 
complete cyde consists of a bleeding phase, a phase of ripening of 
a primordial follicle and discharging of the matured ovum, and a 
phase of development of corpus luteum. 

1 
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Cyclic Cbongcs In Ovary 

Development of Follicle. During each menstrual cycle, several 
primordial follicles begin to develop, but, for some unknown reason, 
only one of them continues to develop at a rapid rate, while the 
growth m the remaining foUicJe t. airtcs<ed. These blighted folli- 
cles undergo degenerative changes, and finally become atretic folli- 
cles. 

The primordial follicle has a simple structure. A single layer 
of flattened epithelial cells encloses the oocyte. As the follicle de- 
velops there is proliferation and stratification of the follicular epi- 
thehum, now knowm as granulosa. The follicular growth soon 
becomes eccentric so that tue oocyte becomes displaced to one side 
of the follicle, and is attached to the 'vall of the follicle by discus 
proligerus or cumulus oophoricus. The ovarian stroma surround- 
ing the developing follicle increases in size, and differentiates into 
two layers, the theca extema and the vascular theco interna. The 
follicle now consists of the following structures (Plate 1) . 

The theca extema has no ' '•> function, and does not 

differ in structure from the ovarian stroma. 

The theca interna is physiological y important, as it has the 
same embryonic derivation as the granulosa, and is imder hormonal 
control. In a developing follicle, the theca cells increase in size, 
have a granular appearance, and are rich in hpold material. Dur- 
ing advanced stages of follicular development, these cells are 
kno\vn as theca lutein cells. As the follicle matures, the cells of 
the theca interna have an eccentric proliferation forming a theca 
cone, — the apex of the cone being always directed towards the sur- 
face of the ovary. According to Strassmann, this formation of 
cone is to be regarded as tropism directing the follicle to the nearest 
point on the surface of the ovary. The theca interna is very vas- 
cular, and forms a vascular network around the granulosa. 

Mcnvbrana Granulosa. As the folUcle grows, the granulosa 
cells become cuboidal and several layers thick. The cells, in rela- 
tion to the theca interna, are many layered, and form a cone, the 
apex of which is towards the centre of the follicle. This cone of 
granulosa cells is known as cumulus oopboncus or discus proligerus. 
The ovum is situated towards the apex of the discus proligerus, but 
is separated from the follicular cavity by several layers of cells 
known as corona radiate. There are no blood vesseb in the granu- 
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losa which receives its blood supply from the network of blood 
vessels of theca interna. 

Follicular Cavity. The follicular cavity increases with matura- 
tion of the follicle, and contains an albuminous fluid, liquor folli- 
culi, composed of transudate from the blood vessels, and the folli- 
cular hormone secreted by the granulosa cells. A clear elastic 
mucoid membrane surrounds the ovum, known as the zona 
pelludda. / 

Ovum. It has a vitelline membrane, a nucleus and a nucleolus. 

Oimlation. (Rupture of Follicle). At the time of ovulation, the 
follicle comes to the surface of the ovary, the intra-follicular pres- 
sure rises, and the blood vessels of the peri-follicular vascular 
plexus, lying in apposition to the surface of the ovary, become com- 
pressed. Ischaemic necrosis at this area causes tissue dissolution 
in the region, with rupture, through which the ovum escapes. The 
rent on the ovarian surface after rupture of the follicle is plugged 
by a blood clot. The walls of the follicle collapse, and a corpus 
luteum begins to he formed. 

Time of Ouulatlon. As the life span of the discharged ovum 
is not more than 24 hours, the time for fertilization is very short. 
As the life span of spermatozoon b also limited, the timing of coitus, 
particularly in sterile women, is important. Though there are seve- 
ral indirect reliable tests to indicate whether ovulation has occur- 
red, the time when ovulation occurs cannot be determined. 

Corpus Luteum. There are four stages in the development of 
corpus luteum: (1) proliferation or hyperaemia, (2) vasculariza- 
tion, (3) maturity, and (4) regression. 

Stage of Proliferation or Hyperaemia. Contrary to the old 
view, bleeding at the time of rupture of the follicle is slight, be- 
cause the blood capillaries do not extend any further than the 
theca interna, and the granulosa is avascular. Except for the zona 
pellucida and some of the cells of the discus proligerus, all the 
other granulosa cells are left behind in the collapsed follicle. The 
corpus luteum, at this early stage, is a collapsed vesicle with thin 
walls which are not convoluted, and is greyish yellow in colour, 
in contrast to the bright yellow mature corpus luteum. The granu- 
losa cells do not as yet contain the lipoid .material, and the greyish 
yellow colour is due to the polyhedral theca interna cells contain- 
ing the lipoid material. 

Stage of Vascularization. The corpus luteum is now dark 
grey, and protrudes above the surface of the ovary. Three changes 
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characterize this stage. (1) Thin-walled capillaries from the ves- 
sels of the theca penetrate vertically through the granulosa to- 
wards the lumen. Some of the capillaries open into the lumen, 
and fill it with blood. (2) The granulosa cells enlarge, become 
polyhedral, and contain fat and lutein pigment. (3) The theca cells 
regress, lose their pigment, and present an appearance of ordinary 
cormective tissue. They push inwards along the blood vessels, and 
form trabeculae which divide the granulosa into large compart- 
ments. 

Stage of Maturity. The mature corpus luteum is about half 
an inch in diameter, and is usually situated on the sxirfacc of the 
ovary, but sometimes below it. On section, the lutein zone is con- 
voluted, broad, and frequently yellow in colour. The cavity is 
small, and contains a small quantity of clear or blood-stained fluid. 

The lutein zone is very broad, and the lutein cells are large, 
polyhedral, and contain poorly staining spheroidal nuclei. They 
contain blood and fat pigment. The capillaries are increased in 
number. The cells of the theca interna decrease in number, and 
are transformed into epitheloid cells (Plate 2). 

Stage of Regression. The vascularity is diminished, and the 
lutein cells decrease in size, become vacuolated, and finally disap- 
pear. Connective tissue is increased, and obliterates the cavity. 
In some cases the cavity becomes cystic. Finally, hyaline degene- 
ration begins, and in a few weeks a corpus olbicans is formed. In 
the coume of a few months, it is very much decreased in size; but 
a cut section, even at this late stage of regression, shows a central 
fibrotic zone surrounded by a convoluted lutein zone. 

From his studies of hormonal activity, Brewer concludes, that 
degeneration of the corpus luteum commences from about the 
twenty second or the twenty third day of the cycle. Comer, from 
his studies in the rhesus monkey, is of the opinion that retrogres- 
sion begins two or three days before the* onset of menstruation. 

Corpus Liitciun of Pregnancy. Once fertilization has occurred, 
the corpus luteum remains functionally active for a variable length 
of time. 

The secretion of gonadotrophins by the chorionic villi maintains 
corpus luteum in an active state. It was once believed that 
necessary for the maintenance of pregnancy 
that t • placenta, but it has now been proved, 

exc Sion of the corpus luteum early in pregnancy, does not lead 
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to abortion in every case. An actively functioning corpus luteum 
is, however, necessary for the successful embedding of the ovum. 

Cyclic Changes in Endometrium 

The endometrium consists of a narrow deeper basal and a 
broader superficial functional part. The functional part consists 
of a deeper spongy and sujwrficial compact layer. There are 
four components of the endometrium: the surface epithelium, the 
glands, the stroma and blood vessels, each of which undergoes con- 
tinual changes during a menstrual cycle. The growth changes in 
the endometrium are divided info preovulatory and postovulatory. 

Preovulatory Changes. Preovulatory changes consist of an 
initial stage of repair, and a later stage of proliferation (Plate 3). 

Stage of Repair. Repair commences during the latter part of 
menstrual bleeding, and Is completed within a day or two after 
menstruation. During menstruation, the surface epithelium is 
shed, but the surface is very soon completely epithelialized from 
columns of epithelial cells growing out from the stumps of the 
glands. The cells of the surface epithelium are low columnar and 
ciliated. The glands are simple, tubular, with a narrow lumen, 
and run perpendicular to the surface. The cells lining the glands 
are low cuboidal, and there is a well-defined basement membrane. 
The stroma is composed of closely packed round or oval cells. The 
cell nuclei are large, and occupy the greater part of the cells with 
a very thin rim of cytoplasm around them. The blood vessels, 
spiral arterioles, are present in the deeper part of the functional 
layer, and there are few coils in it. The number of collecting veins 
and arterio-venous anastomoses is small. The superficial part of 
the endometrium is relatively avascular. 

Stage of Proliferation. After initial repair, the endometrium 
continues to proliferate until ovulation occurs. The surface epithe- 
lium becomes tall at about the time of ovulation. The glands be- 
come hypertrophied, and their lumina are increased. The cells 
lining the glands are of tall columnar type, and stain well. There 
is no evidence of secretion, either ^^thin the cells or in the lumen. 
The stroma is dense, and is composed of round or oval cells in 
which the nuclei occupy most of the cell. The spiral orterioles are 
more coiled, and extend almost upto the surface of the endome- 
trium. The number of collecting veins and arterio-venous anasto- 
moses is also increased. • 
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roslovulatory Chances. The phase commences from the time 
of ovulation and continues till desquamation sets in, and menstrual 
bleeding occurs. It also consists of (wo stages: secrclory or luteal 
and prenumstrual stage (Plate 4). 

Secretory or Lulcal Stage. During this stage, n corpus luteum 
is formed In the ovary. It is a period of endometrial growth, sup- 
plemented by preparatory changes for possible embedding of a fer- 
tihzed ovum. The surface epithelium becomes still Lillcr, the ylonds 
are convoluted, ‘corkscrew’ shaped, and convolutions increase as 
the stage progresses. The cells lining the glands ore at first tall 
but gradually get shorter. Their margins become irregular,! and 
do not stain well because of vacuoles between the basement mem- 
brane and nuclei. The stroma Is of a loose character due to oedema 
and increased vascularity. The cells arc larger in size than in the 
preovulatory stage, and the nuclei arc smaller and surrounded by 
a definite ring of cytoplasm. The spiral arterioles arc very much 
coiled, and the coiling increases as (he stage progresses. The num- 
ber of collecting veins and arterio-venous anastomoses increases. 

Premenstrual Stage. The endometrium ceases to grow about 
five days before the onset of menstruation. There is a striking re- 
duction in the thickness of the endometrium due to resorption of 
stromal oedema, and loss of glandular secretion. The spiral arte- 
rioles are extensively coiled. There are numerous arterio-venous 
lakes near the ends of the coiled arterioIc.s. The collecting veins 
are maximum in size and number. The glands collapse, and the 
size of the cells, which line (he gionds, is reduced. The stroma be- 
comes dense and infiltrated with leucocytes. 

Bleediny Phase. This usually lasts for 3-4 days. The endo- 
metrium IS shed in fragments. The compact layer and a variable 
thickness of the spongy layer ore usually lost. 

Sex Hormones 

The pituitary gland, particularly the pars distalis of the an- 
terior lobe, is the controlling gland for the entire endocrine sys- 
tem. Not only does the pars distalis control the secretory activity 
of the other glands, but the hormones secreted by these glands in 
turn regulate the pituitary function. This mechanism is essential 
for maintaining a balance between the pituitary and the other en- 
docrine glands. 

The chromophlle cells secrete anterior pituitary hormones. The 
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acidophile cells produce the growth, luteinizing, lactogenic and fol- 
licle stimulating hormones. The basophile cells produce adrenocor- 
ticotrophic and thyrotrophic hormones. These six hormones have 
bfeen obtained in completely, or almost completely, pime form in the 
laboratory, but that does not prove that they are produced by the 
pituitary gland as six separate hormones. Collip is of the opinion 
that there are not more than three hormones produced by the pitui- 
tary. Each of them is composed of a complex protein molecule 
which undergoes “dissection”, and produces the multiple functional 
effects in the body. It is likely that the acidophile and basophile 
cells each produce one composite molecule which whilst being uti- 
lised splits off into different hormones. 

Gonadotrophins. Upto 1941 two gonadotrophins, follicle-stimu- 
lating (FSH) and luteinizing (LH), were known. Since 1941 a 
third gonadotrophin, luteotrophin, is postulated. Gonadotrophins 
have been isolated from the anterior pituitary gland of pigs and 
' sheep, from the serum of pregnant mares, and from the urine of 
pregnant women. Gonadotrophins are glycoproteins, that is a pro- 
tein molecule with a hexose sugar and a hexosamine. Two of the 
purest preparations are FSH from the pregnant mare's serum, and 
LH from human pregnancy urine. The activity of these hormones 
Is destroyed by enzymes such as pepsin and trypsin. These hor- 
mones are necessary for the development of the graafian follicle and 
the corpus luteum. The luteotrophic hormone is essentia! for the 
maintenance and the functioning of the corpus luteum. 

Pituitary gonadotrophins, by causing the ovary to secrete oes- 
trogen and progesterone, indirectly control the growth and the func- 
tions of the reproductive system. Maturation of the follicle, ovula- 
tion, and the formation of the corpus luteum are controlled by the 
gonadotrophins in the following way. 

Early fbfficufar deve/opment is not sftmcr/afed by FSH but by 
oestrogen or, as in the monkey, by androgen. It is not known 
whether androgens of the adrenal cortex have similar action in the 
humans. 

Further growth and maturation of the follicle is stimulated by 
FSH. As the oestrogen concentration rises, J^H secretion of the 
pituitary is inhibited. However, FSH by itself is unable to cause 
ovulation. 

Ovulation occurs as a result of synergistic action of FSH and 
LH, but the quantitative ratio of the two that produces ovulation 
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is not known. There is evidence that the androgens are in some 
way important in causing ovulation. 

Formation o! the corpus luteum is stimulated by the LH. It is 
postulated that the initiation and maintenance of secretory activity 
of the corpus luteum is caused by the third gonadotrophin, lutco- 
trophin. 

Oeslrogens. The natural ©estrogens are steroid compoimds 
having a cyclopenteno-phenanthrene group, and are structurally 
related to the steroid hormones of the testes and the adrenal cor- 
tex. They are soluble in oil, ether, and alcohol, but are insoluble 
in water. 

Oestrogen is a collective term for all substances having oestro- 
genic properties. There are three oestrogens: oestradiol, oestrone 
and ocslriol. Oestradiol is the parent hormone produced by the 
ovary, while oestrone, and oestriol, represent metabolic or excre- 
tory products of oestradioL 

Although the chemical nature of the oestrogens of human ova- 
ries is not known, oestradiol, oestrone, and oestriol have been iso- 
lated in crystalline form from the urine of pregnant women, and 
from the placenta. It is likely that metabolism of oestrogens Is 
probably difterent in pregnant and non-pregnant states. Oestrone 
Is about ten times as active as oestriol. 

During the last fifteen years, a number of chemical compounds 
having oestrogenic properties have been synthetically prepared. The 
most important ones are dietbylstilbocstrol, hexestrol and triphei^l- 
chlorethylene. These synthetic compounds have no chemical simi- 
larity to the ovarian steroids, and do not have a phenanthrene cyc- 
lopentane nucleus. 

Metabolism of Oestrogens. There is considerable evidence to 
indicate the liver as the chief organ in the intermediary metabo- 
lism of oestrogens. A small portion of the oestrogen circulating in 
the blood is free oestrogen whidi can be measured by biological 
assay methods, but the rest of it is bound with plasma proteins. 
Oestrogen is removed from the blood stream into the liver, where 
part of it is converted into oestrone and oestriol, while the remain- 
der is inactivated by hepatic enzymes. Poisoning the liver by car- 
bon tetrachloride reduces the rate of inactivation, and there is 
evidence that vitamin B deficiency retards the process of inactiva- 
tion. The syndrome of gynaecomastia with hepatic cirrhosis, is 
due to the retarded inactivation of oestrogen. K>^erimentally, oes- 





PI-3 PhoJomlcrosmph of proiif^niUvc phase of endomelnum (p. 5). 



PJ-4. PhotormcTosfaph of secretory phase of endometrium, (p 0). 




OVARIAN AND UTERINE CYCLE 


9 


trogen is rapidly inactivated by heart-Iung-Iiver preparations, but 
not by heart-lung preparations. 

From the liver, oestrone and oestriol appear in the bile, and 
after passing through the bile duct, arc reabsorbed into the portal 
system. This has been studied in dogs with a biliary fistula, and 
also by radio-active dibromosterone which is found to be localised 
in the gall bladder. 

Unlike the natural oestrogens which are rapidly metabolized 
by the liver, the synthetic oestrogens are much more resistent to 
inactivation by the liver, and arc therefore active when given 
orally. 

Functions of Oestrogens. The most important function of oes- 
trogens lies in maintaining the secondary sex characters, and matu- 
rity of the genital organs from adolescence till menopause. At 
adolescence, the characteristic feminine distribution of hair, the 
hypertrophy of the breasts, and the development of the external 
and internal genital organs, are directly influenced by oestro- 
gens. The defeminization and, later, masculinization of the female, 
with masculinizing tumours of the ovary, are the most convincing 
evidence of the influence of oestrogens in a normal adult female. 

Cyclic changes occur not only in the endometrium, but also in 
the vagina, the cervix and the Fallopian tubes. 

With the commencing degeneration of the corpus lutcum, the 
inhibition imposed by oestrogen on production of FSH is lifted, 
and FSH stimulates the development of a primordial follicle. As 
the follicle develops, oestrogen is secreted in increasing amounts 
and, at about the time of ovuation, as much as 60 International 
Units per litre of blood is secreted. 

There is a slight fall in the level of the blood oestrogen for a 
short time after ovulation, during the transitory period of the 
conversion of the ruptured follide into the corpus luteum. From 
the time of maturity of the corpus lutcum until its regression, the 
oestrogen level is again raised. As the corpus luteum commences 
to degenerate, the level of oestrogen drops from 60 I.U. to 30 I.U. 
per litre, and is maintained at 30 I.U. throughout the regression of 
the endometrium, and menstruation. As the follicles for the next 
cycle commence to ripen, the level of oestrogen is once again raised. 

Progesterone. It is a steroid hormone containing the cyclopen- 
tano-phenanthrene ring nucleus. It exists in two crystalline forms, 
alphaprogesterone, melting point 128“ C., and beta-progesterone, 
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melting point 121®C. It is insoluble in water, but is soluble in many 
oils and is therefore prepared for injection in an oily solution. 

Progesterone has been isolated from the corpus luteum of 
lower animals, and it is probably secreted by the granulosa lutein 
cells, as well as the theca lutein cells. Progesterone has also been 
recently isolated from extract of the placenta and it is believed that 
it is produced in the syncytial cells of the chorionic villi. It has 
been synthetically prepared from cholesterol, dihydroandrosterone, 
and from various pregnane derivatives. 

Metabolism of Progesterone. .The main product of progeste- 
rone excreted in the urine is a biologically inactive substance 
knovsTi as glucuronidate of pregnanediol. The intermediate meta- 
bolism of progesterone is not definitely known, but recent evidence 
shows that in the liver, pregnanediol is conjugated with glucoronic 
acid Of a known quantity of progesterone given during the luteal 
phase, only 20 to 30% is excreted in the urine as glucuronidate of 
pregnanediol. 

ActiOTis of Progesterone. The main function of progesterone Is 
to prepare the endometrium for nidation of a fertilized ovum, and 
for continuation of pregnancy. During the early weeks of preg- 
nancy, the corpus luteum of pregnancy secrets progesterone, but 
after the third month it is produced by the syncytial cells of chorio- 
nic villi. The characteristic endometrial changes have already been 
described. 

The frequency and amplitude of the uterine contractions are 
diminished in rabbits, but not in guinea pigs, rats, and cats. Until 
recently, it was believed that progesterone had an inhibitory eRect 
on the human uterus, and it was given as a routine for threatened 
abortion, but this action has been qu^tioned by several investi- 
gators. 

There is no definite action of progesterone on the vagina, and 
the cervix It is supposed to decrease the motility of the Fallopian 
tubes. 



CHAPTER 2 


MATURATION OF OVUM. FERTILIZATION. SEX 
DETERMINATION AND SEX DIFFERENTIATION 

Maturation of Ovum. A nearly mature ovum has the following 
structure; (1) A corona radiata; (2) a zona pellucida; (3) a peri- 
vitelline space; (4) a small dear-zone of protoplasm; (5) a firmly 
granulated broad zone of protoplasm; (6) a central deutoplasmic 
zone; and (7) the germinal vesicle with its germinal spot. 

Just prior to ovulation, certain dianges begin to occur in pre- 
paration for the reception of the sperm. The nucleus approaches 
the surface and undergoes karyokinesis. Two elements within the 
nucleus play a part in the process; the chromatin which stains, and 
the achromatin which does not stain. In the resting phase, the chro- 
matin is scattered as minute particles within the nucleus, but, when 
the cell is about to divide, the particles unite into filaments. The 
filaments break up into segments or rods, each rod being known as 
a chromosome. As the chromosomes form, the achromatin forms 
vdthin the cell body just outside the nucleus, the eentrosome, 
which plays an important part in the division of the nucleus. The 
centrosome divides; the two halves move apart, until they lie at 
the opposite poles of the nucleus where each forms an attraction 
sphere. The attraction spheres become joined by a spindle of 
achromatin threads. The chromosomes now appear to be supported 
by th? spindle between the attraction spheres. The chromosomes 
now divide longitudinally; the two halves lying side by side in 
the equatorial plane (Fig. 1). 

In the human, there are 46 chromosomes, 22 pairs of auto- 
somes (body chromosomes), and 1 pair of sex chromosomes. The 
ovum undergoes two karyokinetic divisions before fertilization. 

In the first maturation division, each member of the chromo- 
somes divides, so that the full number of chromosomes goes to 
each part. The division of the cell body is very vmequal; a minute 
part, known as the ;^rst polar body, is formed, the other major por- 
tion of the cell body is known as secondary oocyte. The first polar 
body lies in the perivitelline space between the ovum and the zona 
pellucida. 

After the first maturation division, the chromosomes are im- 
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Fig. 1. A. Diagram of Karyokinesis tn a somatic cell. 1. Attraction sphere. 2. 
Lino of Division. B. Diagram of Karyokinesis during the production of matured 
ova and spermatozoa. 

mediately regrouped into pairs, and are arranged in the equatorial 
plate of a mitotic figure. The mitotic spindle remains at the sur- 
face of the secondary oocyte until the spermatozoon enters. The 
second maturation division occturs with the formation of a second 
polar body. The paired chromosomes separate so that half go 
to the second polar body, and the other half remain in the matured 
egg winch is now termed ootid. The number of autosomes is thus 
reduced to 23, One of the pair of sex chromosomes goes to the 
ootid. Thus, the ootid has only half the developmental potentiali- 
ties, the other half ha\'ing been lost in the second polar body. 

Similar changes occur in the maturing spermatocyte, so that 
only half of the original number of chromosomes are present in 
the mature spermatozoon. 

At fertilization, the original number of chromosomes is res- 
tored. In this way, the peculiar body characters are transferred 
equally from the male and the female. The members of the pairs 
of chromosomes are distributed at random in the second matura- 
tion division. As a result, the ofbpring comes to resemble the 
mother in some respects and the father in others. 

FertiUiation. The human ovum is normally fertilized near the 
fimbriated end of the Fallopian tube. The manner in which the 
mature ovum and the spermatozoa reach the outer part of the 
tube is given below. 

Transport of Ovum. The ovary lies in a depression called the 
ovarian fossa. *^6 ampulla of the lube opens ouhvards in numer- 
ous fine projections known as fimbriae. One of the fimbriae is 



MATURATION, FERTILIZATION, SEX DETERMINATION 


13 


attached to the ovary, and is known as the ovarian fimbria. The 
fimbriae are covered by deUcate ciliated epithelium. The move- 
ments of the cilia are such as to propel the ovum discharged from 
the surface of the ovary into the lumen of the tube. 

Generally, the ovum discharged from the ovary enters the 
tube of the corresponding side, but, sometimes, it enters the 
tube of the opposite side. In animals having bicomuate uteri, it 
frequently happens that the corpora lutea from which the ova 
came are in the ovary of the side opposite to the gravid horn. This 
process is kno^vn as tntgrattou of the ouum. Migration of the 
ovum may be external or internal. 

External migration of the ovum is a phenomenon in which the 
ovum disdiarged from one ovary migrates across the pel- 
vic cavity and enters the tube of the opposite side. In women, 
conception in the rudimentary horn of a bicomuate uterus is 
usually by external migration of the ovum. A recent case by Wen- 
ner provides convincing proof of the external migration of the 
ovum. A woman who had her right tube and left ovary excised, 
conceived thrice after this procedure. 

Internal migration of the ovum is said to occur, when the ovum 
discharged from the ovary passes down the tube of the same side, 
crosses the uterine cavity, and enters the tube of the opposite side. 
Internal migration of the ovum has not been proved in women. 

Transport of Spermatozoa. Vaginal acidity quickly destroys 
the motility of the sperms. It is likely that in most cases the sper- 
matozoa ejaculated directly on to the external os, are the ones which 
retain their viability in the presence of glairy, alkaline cervical 
mucus. Cervical mucus varies in consistency during the cycle, and 
at mid-interval it is translucent and of a thinner consistency than 
during the rest of the cycle. The spermatozoa pass along the cer- 
vical and uterine cavity into the tube by their motility. Recent 
observations show that mammalian spermatozoa move at a rate of 
about 3 mm. per minute. Calculated at this rate, it would take 
about 65 to 75 minutes to reach the ovum in the outer half of the 
tube. Since the current of ciliary movement in the tube is towards 
the uterus, the spermatozoa have to swim against the current, and 
probably take much longer to meet the ovum. Besides, the moti- 
lity of the sperms, the musculature of the genital tract also helps 
their travel along the genital canaL 

There is evidence that in mammals a considerable number of 
spermatozoa surround the ovum. Several attempt to penetrate the 
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zona pelludda to reach the ovum; but only one of tbem 
m fertilizing the ovum. 

Sex Determination and Differentiation, hi the human jpew- 
two sex chromosomes in the female have an identical slnxta 
(termed XX), but the structure of the chromosomes in Lhecjli 
iner (termed XY). It is, therefore, obvious that after the ruto 
ration division, all the eggs would contain 22 autosomes and oa 
X cromosome; while the spermatozoon would also contain 22 ants 
somes, but either X or Y chromosome. If the fertilizing spe.nn v 
tozoon contains X chromosome, the embryo will possess the cells 
'vith a pair of XX sex chromosomes and be a genetic female, vrhh 
the impregnation of an ovum by a Y containing spcrmatozocnpv- 
^ces cells with a pair of XY sex chromosomes,— thus dclcnnlnci 
t e development of the embryo as a genetic male (Rg. 2). Accord- 

HOW THE CHROMOSOMAL SEX IS DETERMINED 



»<TM X EHTtRS COG 




''“Alt 1 

rcDP... • 

j,, N. Sh^^^T**** chromosonial je* t* 

*1^ Cancer Rwearch Institute, 

depends ui 

“fracture spermaUwoc 

v' After the S«c U 

the> unravelling' 

orderly ff(l 
“tion of a bisexual n 



'^TURATION, FERTILIZATION, SEX DETERMINATION 


15 


■•'to either male or female in accordance with the genetic sex 
Fig. 3). 
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3. Diagrammatic scheme of human sex dctermlnatios and dhTerenilatjon. 
(Courtesy: Dr. P. N. Shah, lodtan Cancer Research Institute, Bombay). 


The first gonadal primordium that appears round about 5«6 
Weeks of embryonic life irrespective of the genetic sex of the 
embryo has two major components, viz. the outer cortex and the 
inner medulla. 

Diagnosis of Sex of Foetus during Pregnancy. The underlying 
principle is the study of sex chromatin pattern in the nuclei of skin 
cells of the foetus shed in the liquor ammi. The characteristic sex 
chromatin pattern gives the clue to the sex of the foetus (Plate 5). 

Liquor amnii is obtained by paracentesis uteri. A wide-bore 
lumbar puncture needle is used for the paracentesis, after infiltrat- 
ing the abdominal wall with novocalne. About 5 ml. of the collected 
fluid is centrifuged and the supematent fluid is poured off. 

One hundred well stained nuclei are counted, while the rest 
of the poorly stained, badly fragmented or markedly pyknotic 
nuclei are omitted. 

From a study of 138 samples of anmioUc fluid obtained from 
patients admitted to N.WJ,!. Hospital, Bombay, done by Rami et al 
the results were as follows: Forty seven samples \vere not suitable 
for study because of the insufljciOTt number of nuclei for prediction 





PI-7 Human fertilized ovum in vitro, two-cell stage (p. 17). 




vilro, eight-cell stage, (p. 17). 


Pl-9. , Human ovum 


PI 10. Human ovum in vilro. morula stage, (p. 17). 

(Plates C to 10). Courfesy Prof. Motoywfci Hayoshi, Toho Unttersity, School 
of Mcdtcine, Tokyo). 



CHAPTER 3 


EARLY DEVELOPMENT OF OVUM AND 
PLACENTATION 

Immediately following fertilization, there is formed around the 
ovum a thick membrane, the zona pellucida. The formation of 
zona pellucida has been laiown to occur in other animals, but is 
confirmed as occurring in the human embryo by the recent works 
of Hertig and Rock. This tough translucent membrane prevents the 
yoxmg embryo during its transit to the uterus, from having any 
direct cell-to-cell contact with the epithelium (Plate 6). 

Transport of Fertilized Ovum into Uterine Cavity 

It seems probable that the human ovum takes from 3 to 5 days 
to pass through the tube. The exact mechanism of its propulsion 
along the tube is not known but, most probably, the musculmr con- 
tractions of the tube, which are known to be increased about the 
time of ovulation, are largely responsible — ^with the cilia of the 
epithelium assisting in the process. 

The time of arrival of the embryo in the uterine cavity would 
be about 16 to 18 days after the beginning of the preceding mens- 
trual period. At this time of the menstrual cycle, kno%vn as the 
secretory phase of the endometrium, the endometrium has become 
thick and spongy with tortuous secretory glands and is favourable 
for the reception of the young embryo. 

During its transit through the tube, the ovum is tmdergoing 
division, and by tbe time it arrives in the uterine cavity, it has be- 
come a solid spherical mass of small cells. ^Hiis is known as the 
Tnoruld stage (Plates 7, 8, 9, 10) . For about a period of 2 or 3 days 
after its arrival in the uterine cavity, the embryo is still encased 
in the zona pellucida, and therefore remains imattached to the 
endometrium. It seems probable that during this period the young 
embryo is nourished by the glycogen-containing secretion of the 
active uterine glands. From circumstantial evidence of the changes 
in other mammalian embryos during this short period before im- 
plantation, it is probable that in the human embryo also, hollowing 
out of the morula occurs. The embryo now has a central cavity 
' 17 
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which is lined by a layer of cells, the future trophoblastic layer. 
All the other cells are concentrated at one pole and this group 
of cells are known as the inner cell mass. At this stage the ovum 
is known as a hlastocyst or blastodermic vesicle. The zona pellu- 
cida now disintegrates, thus preparing the embryo for implantation 
(Plate 11). 

Embedding of 0\*um 

Ihe trophoblastic cells of the living blastodermic vesicle of 
the monkey are noticeably sticky, particularly those overlying the 
inner cell mass; and it is this property of the cells that makes the 
blastodermic vesicle adhere by this part of its surface to the endo« 
metrium. Almost as soon as adhesion occurs, the trophoblastic 
cells begin to proliferate rapidly and erode the underlying uterine 
mucosa. In the seven-day embrj'o recovered by Hertig and Rock, 
the cells of the blastodermic vesicle overlying the Inner cell mass 
were, as in the case of the monkey, the first to adhere to the uterine 
mucosa (Plate 12). The trophoblastic cells in contact with the 
uterine mucosa, rapidly become large and dark-staining, in con- 
trast to the thin trophoblastic cclb of the unburied cells of the vesi- 
cle. As these trophoblastic cells in contact with the uterine mucosa 
enlarge, they lose their cell boundaries, and thus the trophoblastic 
syncytium is formed. Once the ^cytium is formed, it burrows 
into the maternal tissues, and the embryo becomes buried in the 
mucosa. An embryo, eight days’ old, becomes almost completely 
embedded in the mucosa. By the ninth day, the surface epithelium 
of the endometrium covers the area through which the embryo had 
eroded its way. 

The trophoblast progressively invades the maternal tissues, 
and an increasing number of sinusoids and glands arc opened. 
During this phase of acUvily of the trophoblast, the embryo itself 
grows relatively slowly. Until the trophoblast is able to make effec- 
tive metabolic interchange with the maternal drculation, the 
gronih <7/ £he emhrs'o is naturaily sJaw. 

Once the embryo Is impUnted, rapid and profound changes 
occur in both, the endometrium and the chorion. 

Changes in Endometrium 

The conditions encountered by the embryo in the endome- 
trium at the time of implantation need consideration at this stage. 
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If the average time of ovulation is taken as the thirteenth or the 
fourteenth day of a twenty eight day menstrual cycle, and the 
presumable ago of the embryo is about seven days when implanta- 
tion occurs, then the pattern of the endometrium would be that 
obtained at the twentieth or the twenty first day of the cycle. The 
endometrium at this stage of the cycle is in a full secretory stage. 
The secretion from the tortuous endometrial glands, together with 
the material produced as a result of the proteolytic activity of the 
trophoblastic syncytium in its invasion of the endometrium, con- 
tribute a fluid which bathes the trophoblast. It is probable that 
this fluid is utilized in the nourishment of the embryo until sucli 
lime as when an efficient mechanism of vascular interchange deve- 
lops. This liquid is commonly known as “etnbT^otroph”. 

The condition and arrangement of the maternal vessels in the 
endometrium at the time of implantation is equally important. Dur- 
ing the menstrual cycle, the spiral arteries undergo conspicuous 
changes. In the first half of the cycle, they are less coiled and 
extend only upto the deeper half of the endometrium. Following 
ovulation and during the active phase of the corpus luteum, they 
become markedly coiled, and extend upto the surface of the endo- 
metrium. Therefore, by the time the ovum is ready for implan- 
tation, there is a rich supply of blood In the endometrium (Fig. 4). 

Decidua. After the first week, the endometrium becomes 
thicker and decidual cells form. This altered endometrium during 
pregnancy is kno%vn as decidua. At the end of the tenth week, the 
decidua reaches its greatest development. It is as thick as 1 cm. 
on the anterior and posterior walls, and less thick at the sides of 
the uterus and at the fimdus. Examination of the decidua cast off at 
abortion shows its inner surface throAvn into deep but smooth 
folds, and the outer surface to be fluffy. 

For the purpose of description, the decidua is divided into 
three portions. YViaf lining <he main cavity of the uterus is known 
as the decidua ocra; that beneath the ovum is termed the decidua 
hasalia (serotina), and it is in this portion that the placenta is form- 
ed. 'Hie portion which surrounds the rest of the ovum is known 
as the decidua ccpsularis or the decidua rc/lexa (Fig. 5). 

Decidua Vera. Microscopically, the decidua vera, from the 
surface inwards, shows four distinct patterns: 

(1) The surface epithelium is tall and thin except around 
the openings of the glands. 

(2) The decidua compacta, which constitutes nearly one half 
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Fig 4. Diagram showing the configuration of the spiral arteries in the endev* 
metrlum of the Rhesus monkey. A. TVom an endometrium associated with 
a corpus lutcum of about 7 days. B. From edometrium associated with 10-11 
day corpus luteum. C. From endometrium associated with a mature corpus 
luteum. Note the greater con^icuousnesa of the s^^ral arteries at this stage, 
their extension close to the sorfece, and the striking tidiness of their small 
superficial branches. (After Bartelme*. Courtesy: Modem Trends in Gyn. 
It Obst., Int Cong, of Gyn. & ObsU, 1^. Ubrairie Beauchemin Liraitee, Mon- 
treal, Tome 1). 

of the whole thickness, is composed of decidual cells packed toge- 
ther with (ihrillary stroma. The decidual cells are large, ovoid or 
spindle-shaped, contain much protoplasm. 

(3) The decidua sponrrtosa is composed of elongated, convo- 
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Fig. 5. Diagranunatic representation of amnion, chorion and decidua In the 
third month and the formation of placenta. 

luted uterine glands. The cells of the glands are low, pale-staining, 
and actively secretory. The interglandular septa are thin so that 
an intricate lacy pattern is produced. 

(4) The basal layer is a small unaltered layer in whidi the 
glan^ are straight, and lined by cuboidal non-secretory type of 
epithelium. 

After the third month, the decidua vera thins out and, at term, 
it is hardly 1 mm. in thickness. The decidua compacta, which dur- 
ing the early weeks formed half the thickness, is reduced to a nar- 
row strip, and most of the decidual and stromal cells are in a state 
of coagulating necrosis. The decidua spongiosa contains glands in 
the deepest part. From the remnants of these glands, the new endo- 
metrium is formed after delivery. 

Decidua Copsttlaris or Rejlexa. The implanted ovum grows 
towards the uterine cavity. After its entry into the uterus, it is 
covered by a thin layer of decidua which, so to say, forms a capsule 
around the ovum, and shuts off the ovum from the rest of the ute- 
rine cavity. It is, for this reason, called decidua capsularis. Dur- 
ing the early months of pregnancy, there is a space in the uterine 
cavity between the decidua vera and the decidua capsularis, known 
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OS chorio-decidual space (Plate 13). As the ovum grows, the space 
becomes narrower and at the end of the 3rd month the growing 
ovum entirely fills the uterine cavity. As a result, the decidua cap- 
sularis fuses with the decidua vera, and the space between the two 
is obliterated. 

The decidua capsularis is well developed, in the second month. 
Histological examination at this time shows that it is made up of 
decidual cells, and is covered on the outside by a single layer of 
flattened epithelial cells. On the inner side, it is in contact with 
the chorionic villi. There are no traces of uterine glands in the 
decidua capsularis. 

Decidua Basalis. It is that portion of the decidua where fhe 
placenta is formed. Structurally, it differs from the decidua basalis 
in two respects. First, the spongiosa is vascular and is mainly com- 
posed of arteries and widely ddated veins. Second, it is invaded 
by trophoblastic giant cells. These giant cells vary in number, and 
may penetrate into the muscularis. 

Changes in Chorion 

The trophoblast celb from which the chorionic villi are deve- 
loped, as described above, loose their cell boundaries. The syncy- 
tium grows peripherally as clusters without any arrangement. 
These trophoblastic projections are at this early stage without 
mesenchymal core, and are commonly referred to as primitive or 
primary villi. 

Towards the end of the second week of embryonic growth, 
the trophoblast begins to be moulded into masses more suggestive 
of villi. The cell masses now begin to show two types, of cells. The 
outer layer without cell boundaries are merely masses of proto- 
plasm containing multiple Kratlered nuclei called the syncytiotro- 
phoblast (plasmoditrophoblast). The deeper-lying cells are small 
cells with distinct cell boundaries known as cytotrophoblast, or 
I^anghan’s cells. Within a short period, ingrowth of al- 
lantoic vessels and mesoderm appears on the inner surface of the 
blastodermic vesicle. Early in the third week after fertilization, 
the mesoderm pushes into the primitive villi, and blood vessels 
s^n appear in the connective tissue core of the mesoderm. A 
villus now consists of a central mesodermic core in which are 
branching blood vessels. Covering this mesodermic projection are 
the two trophoblastic layers, the Langhan’s cells and the syncytio- 
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trophoblast. This is now a “true” villus (Plate 14). Hie villi 
so fonned retain the same general structural plan throughout preg- 
nancy, although, as pregnancy advances, their connective tissue 
core and blood vessels become more highly developed, and there 
are marked regressive changes in their epithelial lining. 

In some of the villi, the trophoblast over the tips disappears 
and the mesodermal connective tissue at the distal end of the viUi 
becomes adherent to the endometrial connective tissue. These 
adherent villi are known as anchoring ntlli. The majority of the 
villi lie free and continue to float in the pool of maternal blood in 
the excavated areas, and are known as * floating* villi (Plate 15). 

Once the chorion has been well established in the uterus, the 
invasive process becomes slower, merely keeping pace with the 
growing embryo. The invasive structure of the syncytiotrophoblast 
is replaced by its forming a more regularly arranged covering out- 
side the cytotrophohlast layer of the villus. 

The mesenchymal core of the villus becomes organized into a 
delicate connective tissue supporting the epithelial walls of the 
blood vessels. Scattered in the tissue, there appear varying num- 
bers of celb, conspicuously larger than the ordinary connective 
tissue cells, known as Hofbauer cells. Their slgniflcance is not defi- 
nitely understood, but they appear to have a phagocytic action. 

The cytotrophoblastic layer, known as Langhan's cells, reaches 
the height of its development during the second month. Thereafter, 
it gradually loses its completeness. During the fourth and the fiftli 
months, the cytotrophohlast layer undergoes still further regression. 
Most of the villi come to be clothed in a reduced syncytiotropho- 
blast layer with only occasional cytotrophoblastic cells persisting. 
During the last trimester of gestation, this process becomes more 
marked, but the villi do not become as completely denuded of epi- 
thelium as was formerly believed (Plate 16). 

In the first six to eight weeks, the ovum is covered all roimd 
by the chorionic villi (Plate 17). The chorionic villi covered by 
the decidua capsularis and surrounding the ovum are known 
as chorion levae. The decidua capsularis thins out after the 
eighth week, and the chorionic villi in this region find little 
nourishment and soon undergo atrophy (Plate 18). At the end of 
the tenth week of development, the chorion levae disappear en- 
tirely. 

In the region of the deddua basalis, the trophoblast breaks 
down many small maternal blood vessels, and there is extravasa- 
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tion of blood. The trophoblast is known to produce some subs- 
tance which inhibits the coagulation of blood. There is also transu- 
dation from the neighbouring intact vessels. The villi thus bathe 
in a pool of blood and lymph. 

IntcruzHous Space. Shortly after implantation, tiny lacunae 
arise in the solid trophoblastic wall of the ovum. They soon coalesce 
and, within a few days, blood from the capillaries and venules in- 
vaded by the trophoblast, begins to seep into them. Later, with 
further invasion by the trophoblast, maternal blood from the tips 
of the spiral arterioles commences actively to circulate through the 
lacunae. The villi begin to invaginate the blood-filled space, which 
now has become a single pool. 



Pl-11. Photomicrograph (x 600) of a human blastodermic vesicle recover- 
ed from the uterus. Note that this embryo, of about 6 days fertilization age, 
has lost its zona pellucida and is. therefore, ready for implantation (p. 18). 




Pi-12 Photomicrograph showing stages leading up to implantation of monkey 
embrvo. A Section (x 350) of embryo of ninth day showing initial adhesion 
to uterine epithebum B. A nine-day embryo attached to uterine mucosa, 
viewed from above, x 50 C Same embryo photographed from the side, x 50. 
D Same embryo shown m B and C after sectioning, photomicrograph x 200. 
E. Embryonic area of the same embryo, photomicrograph x 500 (p. 18). 
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Pl'U Early stages in development of chorionic viUi. A. Primitive tropho- 
blastic projection withoMt mesenchymal core. B Young villus Just deve- 
loping a mesenchymal core (p. 23). 





PI-16. Chorionic vilH at various ages. A, From chorion of four-week embryo 
(C-R 4^ mm.). B. Chorion from an embryo of about six and a half weeks 
(C-R 15 J mm.). C. Placenta from a foetus of the fourteenth week. D. Placenta 
at term. From preparation loaned by Dr. Burton L. Baker, (p. 23). 





PI-17 Specimen of ovyjn of eight weeks; the chorionic viUi completely 
surround the o^nim (p 23). 



PM8 Spoc-i 


of twin-pregnancy o^'UIn of five weeks, the chorioivic villi 
partially surround the ovum (p. 23). 


(Plates 17, 18. Covrtesy N W M Hospital Museuvi, Bombay) 




A Mature placenta of the disperaed vancty. It wlU be seen that the 
fo 'cl arteries divide rapidly into a series of divisions which cover the entire 
i<’> I •! i^laeental surface B In contrast to A, this is an example of magisterial 
ni I .jtcr placenta. The primary arterial divisions show relatively few divl- 
'Ui IS ^nd to the end of (heir course remain relatively large vessels. Many 
p' iti.ut.'is show features intermediate between the dispersed and magisterial 
vanities J M Crawford (Courtesy: Amer. Jour, of Obst. & Cyn., supple- 
nerii (o the December 1, 1962. issue. Published by C. V. Mosby d; Co., St. 

Louis, Afissonri) (p 26) 



CHAPTER 4 


VASCULAR ANATOMY OF HUMAN PLACENTA 

Mossman regarded an animat placenta as an intimate apposi- 
tion or fusion of the placental organs \vith the maternal tissues for 
physiologic exchange. Crawford defines the human placenta as “an 
intimate presentation of the foetal capillary bed to maternal tissue. 
The presentation is extra-corporeal and, at first, diffuse but, after 
the twelfth week of pregnancy, It becomes restricted to one area 
where it forms the ‘definite' placenta". 

Crawford aptly stales that the human placenta provides a para- 
dox since it is one of the most readily available structure -for 
examination and yet it is one of the least known. The histological 
studies of the placenta have been worked out in detail by many 
workers in the field. The gross anatomy of the placenta has been 
studied by Spanner and others by injection corrosion method— a 
technique by which the foetal blood vessels ore filled with a suit- 
able material, such as liquid latex, or a plastic, such as vinyl ace- 
tate. Recently, Crawford has evolved a ne^v technique for study- 
ing the gross anatomy of the pbeenta. Most of his observations 
have been summarised in this section. 

Foetal Surface of Placenta. The foetal surface of the placenta 
is covered by the amnion beneath which is the chorion. The um- 
bilical blood vessels enter the foetal surface of the placenta and, 
for the remainder of the course, are firmly bound by the chorion. 
The blood vessels are seldom centrally inserted into the placenta. 
The eccentric insertion is very variable. When the blood vessels 
are attached laterally to the margin, it is known as a battledore 
placenta. When the umbilical vessels have a considerable free 
length on the foetal surface of the chorion before reaching the pla- 
centa, it is known as vclamentous insertion of the cord. 

The arteries are usually of equal size and each supplies one 
half of the placenta; hut there are variations and one artery may 
be smaller and the area supplied by it considerably less. Some- 
times, one artery may traverse beyond the free margin of the pla- 
centa and finally end in an extra or succenturiate lobe. It is note- 
worthy, as commented by Spanner, Crawford and others, that 
25 
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howsoever the blood vessels may divide, they are unique in the 
body by always lying in one plane. 

The pattern of division of each artery after its insertion varies 
in different placentae and falls into two types. Schordania has 
termed them as dispersed and magistral (Plate 19). 

In the dispersed t 3 T)e, each umbilical artery begins to divide 
immediately after its insertion into the chorion. Each artery divi- 
des and redivides into vessels of gradually diminishing calibre. In 
the magistral variety, the two arteries extend almost as far as 
the margin of the placenta before their calibre diminishes. Along 
their course, each artery gives off small branches. At each division 
of the umbilical arteries, a proportion of them are seen to perforate 
the chorion and enter the substance of the placenta. Branches 
which dnectly enter the substance of the placenta are also given 
off from the undersurface of the arteries. These branches are not 
directly visible but are seen when the chorion is lifted up and its 
external surface is inspected. 

The umbilical vein also undergoes a parallel division corres- 
ponding to that of the umbilical arteries and accompanies the 
arterial branches and, its branches like the arterial branches, per- 
forate the chorion and enter the substance of the placenta. All 
the arterial branches in the substance of the placenta are accom- 
panied by veins, All the arterial divisions, however small, end 
with their accompanying veins within the placenta in cotyledons. 

Maternal Surface of Placenta. As the word cotyledon is inti- 
mately connected with the description of the maternal surface of 
the placenta, its deffnition is important. Currently, the word coty- 
ledon is applied for two entirely separate purposes. The mntemcl 
cotyledon is the portion of the placenta lying between the two com- 
plete septa running from decidua to chorion. The foetal cotyledon 
represents the terminal portions of the foetal circulation. 

About 10 to 15 round or oval motemal cotyfedons, lobes, are 
seen on examination of the maternal surface of the placenta (Plates 
20 . 21 ). 

On an average, there are some 200 foetal cotyledons in each 
placenta and, of these, 10 to 15 are of large size, about 50 are of 
medium size, and the remaining are small. The large and medium 
foetal cotyledons form the bulk of the placenta. A foetal cotyledon 
is the terminal capillary bed of an artery and a vein. The branches 
of the umbilical arteries and its accompanying veins, after perforat- 
ing the chorion, course for a variable distance, downwards or 
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laterally, in the substance of the placenta and finally end in a capil- 
lary bed, a cotyledon. Before each primary vessel ends in a ter- 
minal cotyledon, it gives off several lateral branches which may 
ag^n divide and subdivide, but always terminate in a capillary bed, 
a cotyledon. It is thus e\ndenl that the size of the capillary bed 
(cotyledon) is related to the size of flie vessel. It should be noted 
that there is no arterio-venous anastomosis of the capillary beds 
as is the case in other parts of the body. 

On separation of the lobes, the underlying maternal surface 
of the chorion is visible. When the chorion is lifted upwards, the 
branches of the umbilical vessels can be seen perforating the 
chorion and passing downwards to form cotyledons (Plate 22). It 
will be seen that there are large "bare areas” in the chorion which 
are quite devoid of vessels. In utero, however, these apparent bare 
areas are occupied by the adjacent cotyledons which, being filled 
Nvith maternal blood, are tense, pulsatile structures. 

Anchoring of Placenta. The placenta is fixed to the uterus by 
the peripheral divisions of those cotyledons which reach the deci- 
dua. A portion of the fixing trunks inserted into the decidua either 
end vertically in the decidua or, after entering the decidua, 
travel horizontally for a short distance and then curve upward and 
end in capillary structures. These intradecidual foetal vessels are 
often surroimded by fibrin and even exhibit endarteritic change, 
sometimes amounting to complete closure of the artery and vein. 
This is particularly noticeable on those divisions which are inserted 
around the periphery of the placenta. The position of the intrade- 
cidual portions of the vascular trunks is often indicated by the 
circumscribed white areas of fibrin — xohite infarcts — seen on the 
maternal surface. These so-called white infarcts are commonly 
found in postmafure placentae of women having severe pre-eclamp- 
sia. As the placental vascular reserve is considerable, foetal distress 
during labour does not occur, unless the areas affected are either 
of considerable size or number. 

Growth Changes of Placenta during Pregnancy. During preg- 
nancy, the placenta steadily increases in size and weight. The 
weight of the digested placenta, that is after removal of maternal 
blood, fibrin and decidua, has been studied by Crawford. At 12 
weeks, the weight is 13 grams; it increases to 200 grams at term. He 
found that the total number of cotyledons is the same at 12 weeks 
as at term. The increase in wei^t is entirely due to increased 
growth of each cotyledon (Plate 23). For example, a cotyledon 
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weighing LO gram and measuring 2 cm. in length at 12 weeks’ 
maturity can be contrasted with a cotyledon weighing 7.0 grams 
and measuring 4.0 cm. in length at 40 weeks. The increase in the 
size of the cotyledon is reflected in the diameter of the foetal ves- 
sels. A primary division on the foetal surface of the chorion at 12 
weeks’ maturity imght have a diameter of 0.28 mm., while at 40 
weeks a corresponding division would have a diameter of 5.0 mm. 
The increase in volume is well summarised by Crawford; “If each 
cotyledon could be regarded as a vascular cylinder of known length 
(of main cotyledonary artery) it is possible to calculate, in a theo- 
retical fashion, its increase in volume from 12 to 40 weeks. It has 
been shown that the volume of such a cotyledon will increase by 
500 times”. 

Maternal Circulation witliin Intervillous Space. In the past, 
highly elaborate theories had been advanced for understanding the 
placental circulation, but with improvements in investigation tech- 
nique these theories have been rejected. The early investigators 
based their theories on the concept that there must be anatomic 
separation of the arterial blood from the venous return, so that 
shott-circuUing does not occur and the blood is allowed to remain 
In contact with the capillary villous bed, sufficiently long for ex- 
change to take place. 

At the end of the nineteenth century, Bumm described the 
entries of the maternal arteries to the intervillous space as located 
high up on the maternal septa. According to this view, the blood 
entered the intervillous space close to the subchorial lake and then 
flowed back towards the venous sinuses in the decidual plate, bath- 
ing the villi on its way back. In 1935, Spanner, by improved in- 
jection technique, conclusively demonstrated that the spiral arteries 
opened in the decidual plate but not high up in the maternal septa 
as Bumm had described. The maternal blood was directed upwards 
to the chorion by the overflow, thus bathing the villi on the way. 
Spanner was, however, unable to distinguish venous orifices on the 
basal plale wilb any Tegvslarity. He postulated that the arterial 
blood, after reaching the chorion, passed laterally to the periphery 
of the placenta where it was drained away by peripheral maternal 
veins. Th«e veins formed a continuous ring around the placenta 
which he called the marginal smus. This concept of the maternal 
placental circulation, in view of recent work, is imacceptable. 

With modem developments and improvements in the injec- 
tion technique, the passage of radio-opaque dyes into the placenta 
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has been studied by radioangiography in the monkeys by Ramsey 
and others and in the human by Borell, Marais and others. Ac- 
cording to their observations, the arterial inflow of the placenta is 
derived from the spiral arterioles or their branches. The spiral 
arteries lie more or less perpendicular to the uterine wall. The 
branches of the spiral arterioles supply mainly the decidua, 
though an occasional one enters the intervillous space. Spanner, 
Boyd and Marais are the only workers who have attempted counts 
or estimates of the number of vascular connections in the human 
placenta. Spanner reported 500 arteries at term; Boyd 180 to 320, 
but he considers the figures loo high. Marais found the largest 
number of spiral arterioles as 105. The spiral arterioles, after pierc- 
ing the basal plate, have one or many openings into the intervillous 
space, and are indiscriminately scattered over the basal plate. 
Arterial blood spurts in jets from the openings of the spiral arterio- 
les and is driven high up towards the chorionic plate by the mater- 
nal arterial pressure before lateral dispersion occurs. The head 
of the pressure which thus drives the blood toward the chorionic 
plate prevents lateral dispersion of the blood and short-circuiting 
into adjacent venous orifices before it has circulated through the 
intervillous space. The height to which the arterial blood rises In 
the intervillous space depends on the size of the arteriole, the 
depth and inclination of entry, and the density of the branching 
villi in the path of its flow. Thus, some arterioles supply a small 
area around their openings, while others supply a large area ex- 
tending high up towards the chorion in the villous free area. After 
bathing the villi, the blood returns back towards the basal plate. 
Ramsey is of the view that the maternal circulation is maintained 
by the pressure differences between the arterial and venous blood. 
Ramsey has shown that while the arterioles are situated perpendi- 
cular to the uterine wall, the veins run parallel to it. This anato- 
mical arrangement allows closmre of the veins during uterine con- 
traction, thus allowing sufficient time for exchange to take place. 
The flow of the incoming arterial blood is also slowed down by the 
swaying arborescent villi In the intervillous space. 

The rate and volume of the maternal blood flow in the inter- 
villous space has been studied by injection of radioactive substan- 
ces. The total uterine flow in the human placenta at term has been 
estimated by several workers; Flexner, 50 c.c. per minute; Kayser, 
250 c.c. per minute; Assali and Metcalfe, 500 to 700 c.c. per minute. 

Foetal Circulation in Placenta. The foetal blood circulates to 
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and fro along the umbilical cord. There are two arteries and one 
vein encased in a common sheath of connective tissue. um- 
bilical vein carries the oxygenated blood from the placenta to the 
foetus, while the two arteries deliver the venous blood to the pla- 
centa. The blood flows from the vessels into the larger stem villi 
and from there into the vessels of the branching villi, becoming 
smaller and smaller until the terminal villi contain only a capillary 
network. 

It was formerly believed that the maternal and the foetal circu- 
lation were entirely separate but, as a result of recent studies in- 
A, B and O iso-immxmization, it has become evident that foetal cells 
must be escaping into the maternal circulation through breaks in 
the ‘placental barrier’. 

As Patten stales: “All the elaborate mechanism within the 
placental areas of vascular interchange would be of no avail if the 
blood of the embryo were not pumped through the chorionic villi 
by its developing heart". Most of the experimental work has been 
studied in the developing chick but, in spite of the many obvious 
differences between the duck and the human embryo, the basic 
structural plan of their young hearts is closely similar and the main 
vascular channels have readily comparable relations if looked at 
from a broad functional approach. 

In all the higher vertebrates, there are two major extra-em- 
bryonic vascular routes. In birds and primitive mammals, both of 
these are equally well developed. One is the vitelline ore which 
goes to the yolk-sac for the absorption of the food stored in ad- 
vance in the form of yolk, the other eitro embryonic arc goes to 
the allantois. In birds and reptiles, this succular organ spreads 
out close beneath the porous shell through which the blood in this 
circuit receives oxygen and gives out carbon dioxide. But in the 
human embryo, the yolk-sac is virtually empty and the vitelline 
circulaUon to it is relatively smalL On the other hand, the allan- 
toic arc reaches its greatest development in mammals. In young 
mammaliaji emhryes, it is tke means of proj’ecting embryonic ves- 
sels into the inner face of the diorionic vesicle, thereby bringing 
the mbryonic blood sufTiciently close to the uterine blood of the 
mother and permitting the necessary interchange of food, oxygen 
and waste materials. Instead of lying close beneath the shell, the 
terminal vessels of the mammalian allantois are brought dose 
0 e mterior of the uterus. This extra embryonic circuit is known 
as the umbilical dreuit because the main vessels, supplying and 
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drying it, traverse the umbilical cord. Embryologically, it is the 
allantoic circuit (Plates 24, 25). 

The body of the embryo lies open ventrally and, like all ven- 
tral structures, the heart at the time of its origin is a paired struc- 
ture. As the embryo develops, the paired structures are brought 
closer by a folding process. 'When the embryo is complete ventral- 
ly, the paired primordia of the heart are brought together in the 
midline and fused. 

No direct observations have been made on the begiiming of the 
circulation of blood in the human but, by reasoning from the con- 
ditions known to exist in other embryos, it appears that the first 
heart beats of the human embryo occur at about the transition 
from the third to the fourth week of development. 

Whether it be the chick within its egg shell or a human embryo 
in the uterus, the blood must be pumped out of the embryonic body 
for acqviisition of food and oxygen, and the elimination of waste 
materials. There is no other way of initiating metabolic interchan- 
ges in an embryo isolated from the outside world within its develop- 
ing amnion and submerged in amniotic fluid. The placenta, there- 
fore, must perform for the embryo the inter^anges which in an 
adult are carried out by the lungs, the gastro-intestinal tract 
and the kidneys. 

It has been suggested that there are regulatory devices, such as 
valves and complicated arterial and arterio venous anastomoses. 
Such regulatory mechanisms have not been confirmed in the pla- 
centa. Crawford rightly states that if one considers the length of 
the umbilical cord, 50 cm. or more, along which blood must travel 
in both directions, it is perhaps too much to ask a small foetal heart 
to overcome regulatory devices. 

The maternal blood pressure in the intervillous space has been 
estimated at 10 to 15 mm. Hg. As against this, the pressure within 
the foetal capillary bed is about 30 mm. Hg and yet, against this 
pressure gradient, the placenta is able to absorb and excrete. The 
mechanism of transfer is therefore not by mere diffusion from one 
to the other side. The different modes of transfer for nutritive 
and other substances are discussed later. 

Gross Vascular Anatomy 

tlmbilical Cord. The length of the umbilical cord is variable 
and may be as short as 10 cm. or as long as 150 cm., the average be- 
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ing 50 to 60 cm. It extends from the •umbilicus of the foetus to 
the foetal surface of the placenta. The cord is covered by a tubu- 
lar sheath of the amnion which is closely adherent to it. The tubu- 
lar amniotic sheath consists of a single layer of flattened cells, and 
is lined by the mesoderm which gradually acquires jelly-like pro- 
perties and becomes Wharton’s jelly. At first, the cord contains 
embryonic structures including a right umbilical artery, the allan- 
tois and an extra embryonic coelom. These, however, disappear, 
leaving only one umbilical vein and two umbilical arteries (Plate 
26). The umhilical arteries are the main continuation vessels of 
the foetal internal iliac arteries. The umbilical vein ends within 
the foetal abdomen when it joins the ductus venosus. 

The cord presents a spiral appearance, the coiling usually be- 
ing from left to right. As the vessels are usually longer than the 
tubular amniotic sheath, they are frequently folded upon them- 
selves at places, ^ving a nodular appearance to the surface, the" 
false knots. Occasionally, a true knot is formed by the foetus slip- 
ping through a loop of the cord. This is likely to occur when the 
cord is very long or while performing an external version. Ihis 
does not necessarily cause foetal death by arresting the circulation 
through the cord (Plate 27). 

The arteries have a much smaller lumen than the veins. The 
arteries and veins have considerable muscle fibres in their walls, 
the arteries having a thicker wall than the veins. Some of the mus- 
cle fibres have a circular course and this gives constricted and 
dilated areas to both arteries and veins, and are known as Hobo- 
ken’s valves. tVhether these have any functional significance or 
are produced after delivery is not clear. It is not possible to exa- 
mine the appearance of the cord in utero. It is hkely that, after 
delivery, circular muscle fibres are stimulated by handling of the 
cord or as a result of the increased oxygenation of the foetal blood 
and present this nodular appearance. 

The tivo umbilical arteries are usually joined by a single 
anastomostic branch of varying length just before they are insert- 
ed into the placenta. This is considered to be the only anastomosis* 
to be found in the placenta and is known as Hyrtl's anastomosis. 
The main function of this anastomosis appears to be an equalisa- 
tion of arterial pressure in each half of the placenta supplied by 
the respective arteries. 

It is noteworthy that the venous pressure In the cord is main- 
tained at a surprisingly high level of 30 to 40 mm. Hg in spite of 
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Pl-20. Schematic diagram to show the uiteireiations of foetal and maternal 
tissues in the formation of the placenta. The chorionic villi are represented 
as becoming progressively further developed, from left to right across illus- 
tration. Foetal arteries are represented in black and foetal veins with line 
shading. Maternal arterial channels are shown m heavy diagonal hatching 
and maternal veins in a similar scheme but lighter (p. 26). 




«-21 Malemal .urface of placenta C. ootyledoni (Conrie.!,; N. W. M. 
Hospita] Aftueum. Bombay) (p. 26) 



Pl-22. The chorion has been reflected upward and the trunks of the coty- 
ledons can be seen emerging from the chorion and passing downward to 
form cotyledons. J. M. Crawford (p. 27). 



Pl-23. The cotyledons of 12, 16 and 20 weeks’ maturity shown (left to right). 
They have been removed from a digested placenta but are otherwise intact. 
The gradual increase in size with increasing maturity is apparent. J. M. 
Crawford (p. 27). 


(Plates 22, 23. Courtesy: Obst. & Gyn. Brit, Comm.; 62: 896, 1955; and 

66: 885,1959). 







I’l-Z* SchcmAtte diagram showing arrangement of main clr<;ulatory channels 
in a \oung chick embr >'0 The sites of some of the extraembryonie inter- 
changes jmpoTlanl in its bio-«conomics are indicated by the labelling. The 
M-csiU Mithm the embryo carry food and oxygen to all its growing tissues, 
ural relieve them of its waste products incident to their metabolism. AO.M.. 
omphalomesenteric artery; V.OJvl. omphalomesenteric vein {p. 31)- 



Pl-25. Schematic drawing showing the arrangement of the main circulatory 
channels in a young mammalian embryo. Notice how clearly comparable the 
vascular plan of the mammalian embryo is to that of the chick in Plate 24 
(p. 31). 

(Plates 11, 12, 14, 15, 16, 20, 24, 25. Courtesy: Modem Trends in Gyn. ond 
Obsf., fnt. Cong o/ Gyn & Obst^ 1958. Ltbraine Beauchemin Limxtee 
Montrcol. Tome /) . 



Pf-26. Photomicrograph, section of umbilical cord U. V., umbiUeal vein 
US., umbilical stalk, UA., umbilical artery (p. 32). 



A B 

PI-27. Umbilical cord showirtg (A) true, and (B) false knots. (Courtesy: 
N. W. AI. Hospital Museum, Bombay) (p. 32). 
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there being no advantage of gravity, muscular contraction or foetal 
respiratory movement. It is suggested that the venous pressure is 
maintained at this high level by the rhythmic contractions of the 
umbilical arteries which surround the vein in a spiral manner. 

Development of Foetus At Different Periods of Gestation 

End of First Month, The embryo Is about 1 cm. long and 
weighs about 1 gram. The embryo is doubled on itself so that the 
head and the tail almost touch. The yolk-sac is still present and 
the cord is short and thick. The rudiments of the eyes, ears and 
nose are visible, and the buds corresponding to the limbs are dis- 
tinct. 

End of Second Month. The embryo is 2.5 to 3 cm. long and 
weighs about 4 grams. 0;ving to the development of the brain, 
the head is disproportionately large. The hands and feet begin 
to appear. The external genitalia are seen but sex is not differen- 
tiated in them. Most of the chorionic villi surrounding the ovum 
have disappeared. 

End of Third Month. The foetus is about 8 cm. long and 
weighs 30 grams. There is beginning of sox differentiation. The 
centres of ossification have, appeared in most of the bones. Tlic 
fingers and toes can bo seen and arc supplied with naik. 

End of Fourth Month. The foetus is about IG cm. long and 
weighs about 100 grams. The sex is now distinctly differentiated. 
Lanugo has appeared on the skin. The cord is seen and exhibits 
twisting. The decidua capsularis has fused %vith the decidua vera 
and the placenta is well formed. 

End of Fifth Month, The foetus is about 25 cm. long and 
weighs about 300 grams (8 to 10 ounces). The skin is covered 
with vemix caseosa. A few hair appear on the head. The child 
if bom alive, may live for 5 to 10 minutes, with strong heart beats, 
r End of Sixth Month. The foetus is about 30 cm. long and 
5 weighs about 680 grams (li pounds). The eyebrows and eyelashes 
are formed. The nails are distinct. Sudi a foetus may live for 
several hours. Since its respiratory, digestive and assimilatory 
organs are underdeveloped, such a foetus cannot be reared by arti- 
ficial means. 

End of Seventh Month. The foetus is about 35 cm. long and 
weighs about 1100 grams (2i pounds). The eyes are opened. The 
testicles have descended into the scrotum. The child has a feeble 
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cry, makes vigorous movements but seldom survives as the lungs 
are not developed adequately. | 

End of Eighth Month. The child is about 40 cm. long and 
weighs about 1570 grams (3J pounds) . The skin is less ^v^inHed. 
The bones of the head are soft and flexible, ossification has begun 
in the lower epiphysis of the femur. Such children survive vriti 
proper nxirsing. 

End of Ninth Month. The child is about 45 cm. long and'weigla 
about 2500 grams (5i pounds). The subcutaneous fat is more de- 
veloped, and the winkles on tire skin are smoothened out. The 
cartilage of the nose is distinct but the cars are still very soft The 
circulatory, digestive and respiratory organs are well developed- 

End of Tenth Month. The child is about 50 cm. long and 
Weighs about 3200 grams (7 pounds). The child has hair on its head, 
and the nails project over the finger tips. The bladder contairs 
urine, and the lower bowel is full of meconium. Its skin is pink, 
and the body is plump and well covered with fat. 

Foetal Circulation 

The essential difference between foetal circulation and that 
after birth is that in utero, during intrauterine life, the gaseous 
exchange and the material needed for the nutrition of the foetus aie 
obtained across the placental barrier. 

In utero, the foetus obtains its pure blood laden with nutritive 
mateiial from the placenta by the vunbilical vein which enters the 
body at the umbilicus. After penetrating the abdominal wall, the 
umbilical vein divides into two branches. The greater part of the 
purified blood goes along the larger of the two branches, known 
as the ductus renosus, which empties directly into the inferior 
vena cava. The smaller branch joins the portal vein and some of 
the blood passes along tl^, to supply the liver. The blood in th® 
inferior vena cava above the hepatic vein, therefore, consists of 
impure blood returning from the lower limbs and the abdomen 
as well as the purified blood poured into it by the ductxis venosus. 

From the inferor vena cava the relatively pure blood enters 
the right auricle and is directed by the Eusfacliean valve, through 
the foramen ovale, into the left auricle. From there it enters the 
left ventricle and then it is pumped into aorta. Part goes to the 
head, neck and upper limbs. Tbe rest is mixed with the blood com* 
ing from the ductus arteriosus and is carried downwards. Passing i 
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do^vn the aorta, some of the blood goes to the lower limbs and the 
body-wall, but the bulk of it passes into the iliac and the hypo- 
gastric arteries. The continuation of the hypogastric arteries in the 
umbilical cord is known as umbilical arteries and along these arte- 
ries, the impure blood reaches the placenta. 

The impure blood returning hrom the head and neck returns 
by the superior vena cava to the right auricle. The blood from 
the inferior and the superior vena cava does not mix in the right 
auricle. .That from the superior vena cava enters the pulmonary 
artery. As the lungs are non-functioning organs in utero, only a 
small part of blood goes into the lung for its nutritive needs; the 
bulk of the blood is short-circmted by another foetal structure, 
the ductus arteriosus, which connects the pulmonary artery with 
; the descending aorta (Fig. 6) . 

I From the above description it is evident that the head and 
I the upper part of the body are supplied with much purer blood 
than the lower parts. 

The distinctive features of the foetal circulation are the ductus 
venosus, the foramen ovale, the ductus arteriosus, and the hypogas- 
tric arteries. 

i With the first respiration of the newborn, a complete and sud- 
i den change from the foetal condition occurs as a result of which 
ji these distinctive vascular structures become functionless and are 
obliterated. With the onset of respiration, there is an expansion 
5 of the thoracic cage and the collapsed pulmonary vessels are open- 
;• ed up. The blood, which upto now passed through the ductus ar- 
I teriosus directly into the aorta, is now directed to the lungs for 
oxygenation. The pulmonary arterial pressure falls considerably 
as resistance to the flow of blood in the pulmonary vascular tree 
•, is diminished. 

^ As a result of the opening up of the pulmonary vascular bed, 
j there is reduction in the return of blood flowing to the heart, and 
^ fall of general arterial pressure. Within a few minutes, however, 
^ there is adjustment of blood flowing back from the lungs into the 
^ heart and the level of the general arterial pressure is restored. 

^ The ductus arteriosus closes down within a few minutes after 
^ birth because during foetal life the pressure in the pulmonary ar- 
^1 tery is high and the duct is kept distended all the time by the blood 
y{ flowing through it. When the pulmonary circulation is initiated 
soon after birth, the blood from the lungs returns to the left side 
, of the heart by the pulmonary veins and from there enters the 
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aorta. As a result of the dual effect of the low pulmonary arterial 
pre^e and the small amount of blood flowing through it, thfi 
ductus arteriosus is closed down by the contraction of the elastic 
and muscular tissues in its wall. 
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As soon as the circulation in the cord stops, the umbilical vein 
becomes functionloss. Though no blood passes through it now, yet 
it remains a potential channel for 4-5 days. A replacement trans- 
fusion can be given to the newborn by passing a polyethylene cathe- 
ter along it. In adult life, the fibrosed umbilical vein is kno%vn as 
ligamenlum teres. 

With the cessation of placental circulation, the blood flowing 
along the inferior vena cava into the right auricle is diminished 
and the tension in the right auricle is reduced. As a result, the 
Euslachean valve closes the foramen ovale within a few minutes 
after birth. A perfect anatomical fusion, however, takes lime and 
is complete by the end of the first year after birth. 

With the cessation of circulation in the cord, the hypogastric 
arteries become functionless. In adult life, the two obliterated 
hypogastric arteries arc knoum as hypogastric ligaments and can 
be traced from the abdominal wall to the internal iliac arteries. 

Amnion 

Development, In the earliest sta^e, the amnion is a minute 
vesicle. I.ater, it covers only the ventral surface of the embryo 
and, eventually, it completely surrounds it. As pregnancy advan- 
ces, it Increases in size until its outer surface comes in contact 
with the inner surface of the chorion. The two membranes remain 
intimately connected throughout pregnancy. On an examination 
of the expelled placenta, the two membranes can be readily sepa- 
rated from one another. 

Structure. The amnion consists of two layers. The inner layer 
consists of cubofdal cells. The outer layer is of mesoderm which 
becomes a mucoid like tissue devoid of blood vessels. 

Amniotic Fluid 

A certain amount of clear fluid is produced soon after the for- 
mation of the amniotic cavity. 

Harrison and hlalpas found a physiological hydramnios during 
the first 15 weeks of pregnancy, the conceptus occupying constant- 
ly about two thirds of the volume of liquor amnii. They consider 
this excess of liquor amnii as having a physiological function, pro- 
viding a distension growth stimulus to the uterus in anticipation 
of the room required for the gro%ving foetus. After the fifteenth,. 
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week, the foetus occupies a larger proportion of the uterine cavit 
and itself provides distension-growth stimulus to the uterus. 

Composition. The specific gravity of liquor amnii ranges be 
tween 1007 and 1025. The reaction is alkaline. It consists of 9. 
per cent water and 2 per cent solids, half of which is organic am 
half inorganic. Early in pregnancy, the fluid has much the sami 
composition as the maternal plasma. As term approaches, the fluit 
becomes hypotonic, but waste excretory products, such as urea 
•creatinine and lactic acid, increase in concentration. 

Source of Liquor Amnii. The origin of liquor amnii is no 
kno\vn, but the possible sources are: (1) transudation from mater 
nal pl^ma, (2) secretion by the amniotic epithelium, and (5) foe 
tal urine. It is known that the amniotic epithelium has absorptivf 
and secretory properties, and vacuoles have been found in th( 
amniotic epithelium, suggesting its secretory fimction. The pre 
sence of urea proves that foetal urine forms some part of the volum< 
• ^ passes about 50 c.c. of urin« 

m the first twenty four hours, and it is probable that roughly tht 
same amount is contributed by the foetus in utero. Since the aver, 
age volume of liquor amnu at term is about 700 ml., foetal urine, 
at best, fon« not more than one-tenth of the normal volume ol 
amniotic fluid. From this inconclusive evidence it is likely that 
liquor a^ is fonned from aU the three above-mentioned sources 

Vosburgh et al have determined, by Tracer techniques, the 
rate of renewal of water and sodium of the amniotic fluid in women 
nd found that water was completely replaced every 3 hours and 
and sodium one-fifth as slowly. 

test Amnii. (1) Sequeira elaborated a 

abdnm- 1 Hospital for the diagnosis of vesicular mole by 

ment oTfi P^^entesis. When the diagnosis of an undue enlarge- 
doubt V ® ^ to the term of amenorrhoea, is in 

hTSowT® ® vesicular mole. (2) 

paracentesis ^ew^m can be diagnosed by abdominal 

from exam* r could give a 95 per cent correct diagnosis 

W /3) urobilinogen, in the 

the Haul thf?. characteristics of the cells in 

paracentesic T?^ ° foetus can be determined by abdominal 
ITZl oh.,^ ^ diagnose correctly K 

(4) AmnioorauK^^ ^ manner at the N.WJM. Hospital 

9r p j. Localisation of the site of placenta by iniectin? 
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radio-opaque substances in the amniotic cavity, particularly for 
diagnosing a placenta praeina, is seldom employed nowadays for 
fear of precipitating premature labour. 

Functions of Amniotic Fluid. (1) The foetus is protected from 
external shocks, and the liquor thus serves as a shock absorber. 

(2) It provides a distension-growth stimulus to the uterus. 

(3) The bag of fluid allows free growth and movement of the 
foetus. When there is marked oligohydramnios, the foetus is folded 
so much that the shortening of muscles occurs, or fibrous bands 
across different parts of the foetus are formed. 

(4) During labour, it helps the early dilatation of the cervix 
by forming a hydrostatic wedge. Tie bag of water equalises the 
pressure exerted by the uterine contractions and, thus, prevents 
direct prolonged compression of the foetus. 
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CHAPTER'S 


FUNCTIONS OF PLACENTA 

The two chief functions of the placenta are: (1) to produce 
hormones so as to maintain the conceptus from the time of embed- 
ding until full term. (2) to function as the foetal respiratory, diges- 
tive and excretory organ. These complex functions vary during, 
pregnancy according to the demands of the foetus during its gro^vth. 

Hormonal Function of Placenta 
Protein Hormones 
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Melanophorc Stimulating Hormone. It is a well established 
clinical observation that increased melanin pigmentation occurs 
during pregnancy. MSH activity has been demonstrated in the 
urine and the placenta of pregnant women, but it has not been esta- 
blished whether the substance detected is of placental or pituitary' 
origin. 

i^drcnocorticotrophie Hormone (ACTH). There is sufficient evi- 
dence to Indicate that adrenal function is altered during pregnancy. 
ACTH activity has been demonstrated in placental extracts, but 
there is little evidence that it is produced in the placenta. Its pre- 
sence in placental extracts is probably from the placental blood 
and from the hormones stored in the placenta. 

Thyrotrophic Hormone. Although thyroid function is increas- 
ed during pregnancy and, frequently, there is an enlargement of 
the thyroid gland, there is no evidence for the placental produc- 
tion of the thyrotrophic hormone. 

Steroid Hormones 

It is an accepted fact that all the steroid-producing endocrine 
glands can, as a rule, produce any of the steroid hormones. Be- 
sides producing oestrogen and progesterone, the ovaries also pro- 
duce androgens. Similarly, the testes not only produce testosterone, 
but have the capacity to produce oestrogens and adrenal steroids; 
likewise, the adrenal glands, besides producing adrenocortical 
steroids also synthesise oestrogens. progesterone and androgens. 

There is conclusive evidence that the placenta secretes oestro- 
gens and progesterone. From progesterone, the placenta can syn- 
thesise testosterone, hut evidence is lacking as to the capacity of 
the placenta to produce adrenocortical steroids. 

Oestrogens. There is sufficient evidence that oestrogens are 
produced by the human placenta. The biosynthesis of oestrogens is 
from a series of steps ranging from acetate through cholesterol to 
the finished oestrogen. 

Oestriol is formed not only from conversion of oestrone and 
oestradiol in the placenta, but the foetus also converts oestradiol 
and oestrone within its liver or other tissues. Another source of 
oestriol is conversion from a hydroxylated androgen by the pla- 
centa. Of the three oestrogens — oestradiol, oestrone and oestriol — , 
the oestriol level increases one thousand fold over the non-preg- 
nant level, while the oestradiol and oestrone levels rise a hund- 
red fold. After delivery, the oestradiol and oestrone levels in the 
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urine return to normal witlun 4 days, while the oestriol level re- 
mains elevated for almost three weeks. 

Urinary oestrogen levels predict foetal viability or distress in 
late pregnancy. Zondek stat^ that, after the fifth or the sixth 
month, oestradiol levels below 3 ing. per 24 hours indicate foetal 
distress; while OMtriol levels below 1 mg. per 24 hours suggest 
irreversible change. 

Progesterone. Progesterone is an essential hormone of preg- 
nancy. Progesterone prepares the endometrium for implantation 
and, after pregnancy has been established, it maintains suitable 
maternal environment including royometrial contractility. 

It has been estimated that the placenta in late pregnancy pro- 
duces at least 250 mg. of progesterone each day. The biosynthesis 
of progesterone is from acetate through cholesterol to the final 
product 

Pregnanediol rises in the urine during pregnancy upto the 
thirty second week when it apparently plateaus. The average value 
of excretion of pregnanediol after the thirty second week is 40 
mg. per 24 hours. One week after delivery, the values are down 
to 2 to 3 mg. per 24 hours. 

Pregnaneiol values have been utilised in predicting imminent 
abortion. Later in pregnancy, a low or falling curve indicates ir- 
reparable placental failure. 

Adrenocortical Steroids. There is little conclusive evidence 
that the placenta secretes any adrenal steroids; at any rate, not 
enough is made in the placenta to replace adrenal function. Ele- 
vated adrenal steroids in pbcental extracts are probably from the 
trapped blood in the placenta. 

A convincing evidence that the placenta does not produce 
adrenal steroids is based on clinical observation that cases of natu- 
ral adrenal insufficiency and those of adreno genital syndrome re- 
quire replacement cortisone therapy during pregnancy. 

placenta As An Organ Of Transfer Of Itlatcrials 

Thirty years ago, the placenta was regarded simply as a semi- 
permeable membrane across wWch various substances diffused in 
both directions. In 1927, Grosser put forward his morphological 
classification of chorioallantoic placentas, based on the number of 
layers which intervened between the maternal and foetal blood, 
and most of the present day knowledge of the “transfer” function 
of the placenta has developed since then. 
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The transfer .of substances between the maternal and foetal 
circulations is a complicated process and the main factors partici- 
pating are briefly reviewed below. 

“Placental Barrier”. Wislocki defined the “placental barrier” 
as those tissues of a developing ovum or embryo which are in con- 
tact with maternal tissues or fluids at any stage of gestation and 
which mediate the transfer of substances from the mother to the 
foetus or in the reverse direction. The trophoblastic layer repre- 
sents the active parenchyma. 

According to this definition, the placental membranes consti- 
tute a part of the placental barrier. Water and electrolytes are 
transferred to the foetus by way of the amniotic fluid but, for most 
other substances, the transfer by way of placental membranes is 
negligible. 

Grosser’s classification of placentas upon the basis of the tissue 
layers separating maternal and foetal blood is reproduced to show 
the evolutionary change. Grosser’s dassification was modified by 
Mossman who added the fifth type — the haemoendothelial type 
(Plate 28) . 

The layers which form the placental barrier in the human pla- 
centa vary at different terms of pregnancy. In the early weeks of 
pregnancy, the size of the individual villus is considerably large 
as compared to the villus at term. The villus upto the twentieth 
week is covered by syntrophoblast and cytotrophoblast and con- 
tains a few capillaries in its stroma. After the twentieth week, the 
cytotrophoblast almost disappears and is represented by a flattened 
structure compressed between the syncytium and the basement 
membrane upon which the trophoblast rests. There is an increase 
in the number of foetal capillaries. The walls of the villus capil- 
laries progressively thin out and, as pregnancy advances, the struc- 
ture of the villus barrier is appreciably thinned. 

Though the size of the individual villus is considerably smal- 
ler in the latter half of pregnancy as compared to the first half, yet 
there is an enormous increase in the total surface area of the v illi , 
brought about by an increase in the number and complexity of 
the branching villi. Various estimates of the total surface area 
of chorionic villi have been made with an average of about 15 
square metres or 17.94 square yards. 

As pregnancy advances, the increased permeability of the pla- 
centa is due to the reduction in thickness of the placental barrier 
and increase in the number of thinned out villus capillaries, and 
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the enormous total surface area exposed to the maternal hlood in 
the intervillous space. 

Inten’illous Space. Tlie intervillous space is like a reservoir 
which is kept filled with blood all the time. There are several 
interesting features which facilitate the transfer of nutritive subs- 
tances from the mother to the foetus, and waste products from 
the foetus to the mother. 

It was formerly believed by Grosser and others that during 
uterine contractions, the placenta was “squeezed like a sponge”. 
This, however, is not true as shown by Caldeyro-Barcia and co- 
workers. They have shown that, during uterine contraction, the 
pressure in the intervillous space is about 40 mm. Hg, and that 
tivere is a concomitcnt rise in the intra-amniotic pressure. During 
uterine relaxation the pressure in the intervillous space is about 
5-10 mm. Hg, almost the same as the mtra-amniotic pressure. 

Equality of hydrostatic pressure, both in the intervillous space 
and m the omnioUc fluid during uterine contraction and relaxa- 
tion, signifies that the intervillous space is always filled with blood 
and that the exchange of substances between the mother and the 
foetus is carried on continuously. 

Another significant observation reported by Reynolds Is that 
the foetal capillary pressure is alwmys higher than that in the in- 
tervillous space. During uterine relaxation, the pressure in the 
intervillous space is 5-10 mm, Hg, while that in the foetal capil- 
laries is between 30 to 35 mm. Hg. During uterine contraction, 
the intervillous pressure rises to 40 mm. Hg and there is a corres- 
ponding rise in the foetal capillary pressure. This higher foetal 
capillary pressure prevents the collapse of the chorionic villi, and 
the stoppage of foetal blood flow through the placenta. This mecha- 
nism ensures the continuous transfer of substances from the foetus 
to the mother. This higher pressure in the foetal capillaries indi- 
cates that the transfer of substances from the mother to the foetus 
must occur against considerable hydrostatic pressure gradient. 

Modes of Transfer 

(1) Di^usion. This is a rapid mode of transfer. Water and 
electrolyte molecules are exchanged across the placenta by diffu- 
sion. Normally, diffusion from one compartment to the other, 
across a semi-penneable membrane, occurs from the side having a 
higher hydrostatic pressure to the lower. In the case of the “pla- 
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cental barrier”, diffusion is effected by the difference in the hydro- 
static pressures between the foetal capillaries and the intervillous 
space. 

All substances of low molecular weight, below the range of 
350 to 450, can diffuse across the placenta in both directions. 

Gaseous exchange of oxygen and carbon dioxide across the 
placenta is by diffusion. Most anaesthetic gases also pass rapidly 
through the placenta in a similar manner. 

(2) Actiue Transfer by Ensymafic Carriera. These “carrier” 
molecules reside within the cytoplasm of the syntrophoblast. These 
molecules are presumed to be oscillating with great rapidity be- 
tv.'een two of the interfaces of the placental membrane. On the 
maternal surface of the syntrophoblast, these molecules carefully 
select the substances essential for the nutrition of the foetus and 
transfer them to the foetal surface of the trophoblast, from whence 
they enter the foetal circulation. 

Essential carbohydrates, amino acids and vitamins are trans- 
ferred in this manner. 

(3) Pinocytosis. By this mechanism, large molecules, such 
as maternal plasma proteins, can be transferred against the hydro- 
static pressure gradient. Dempsey, by means of an electron micro- 
scope, showed that the surface of the syncytium consists of myriads 
of microvilli — “brush border” — which are in constant motion during 
life. These microvilli engulf tiny droplets of fluid and transfer 
them into the cytoplasm, and from there the droplets are prestuned 
to be transferred into the foetal circulation. 

This mode of transport is of negligible value for nutritional 
substances. Besides maternal plasma proteins, minerological subs- 
tances are probably transferred in this manner. 

(4) Leakage through Large Ptxres. Transfer of intact red cells 
do occur through tiny leakages in the placental barrier. Leakage 
of foetal blood cells from the foetus into a Rh negative mother, 
sometimes, leads to serious consequences to the foetus by iso-im- 
munization of the mother. Another evidence in favour of leakage 
is the finding of foetal haemoglobin in some 5 per cent of all obste- 
tric patients. 


Transfer of DiiTcrent Maicrials 

The transfer of different substances can be considered on gene- 
ral terms because rates vary widely from one compound to another 
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or from one period of gestation to another. For most substances, 
the transfer occurs in both directions. 

Water. Water crosses the placental barrier more rapidly than 
any other substance. The mechanism is not clearly understood 
and is certainly not altogether due to diffusion because it must dif- 
fuse against hydrostatic gradient The placental villous pressure 
is about 20 to 30 mm. Hg higher than that of the intervillous space. 

Water is also transferred along the membranes into the amnio- 
tic cavity from whence it reaches the foetus by v^ay of the gastro- 
intestinal tract. It is stated that the foetus drinks about one-fourth 
of the volume of the amniotic fluid every day. 

Glucose and amino acids contain water molecules of hydration 
and water reaches the foetus along with these substances. When 
these compounds are utilised, the water molecules of hydration are 
released for utiliaalion by tbe foetus. 

Flectrolytes. Sodium and potassium cross the placenta more 
slowly than water. As gestation advances the transfer is greater. 
Flcxner and his associates have provided data for the rates of trans- 
fer of sodium. The peak rate of transfer of sodium from mother 
to the foetus occurs a month before term. The decline in the last 
month is attributed to the eflective diminution of the surface by 
fibrin deposition. 

Oxygen and Carbon Dioxide. Oxygen crosses the placental 
barrier from the mother to the foetus by diffusion, but the concen- 
tration of oxygen in the foetal blood is considerably lower than that 
in the maternal blood. This is compensated in nature by the rapid 
withdrawal of oxygen from tbe foetal blood by the foetus and also 
by the fact that the dissociation of foetal oxyhaemoglobin occurs 
at lower oxygen pressures than the dissociation of adult oxyhaemo- 
glohin. It has been estimated that about 24 ml, of oxygen per 
minute is transferred from the mother to the foetus. 

Carbon diojdde, being more soluble, diffuses easily and rapidly 
across the placental barrier, from the foetus to the mother. 

Carbohydrates. The transfer of glucose across the placenta is 
by carrier molecules. They pick glucose molecules at one surface 
Jmd then release them at the other. The reason for the concentra- 
tion of glucose in the foetal blood being lower than that in the 
maternal blood is not known. 

The source of fructose is by the synthesis of glucose in tlie 
placenta. The concentration of fructose in foetal blood is about 
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5 mg. per cent which is 50 per cent higher than the average value 
for maternal blood. 

Proteins. Essential amino adds are transferred by earner 
molecules. The amino acids are more concentrated in the foetal 
thqn in the maternal plasma and therefore diffusion does not ap- 
pear to play a major part in the transfer of amino acids. There is 
evidence that there is a selective transfer of amino acids by the car- 
rier molecules. Page and his associates infused into a maternal 
vein, prior to delivery, the two optical isomers of an amino acid d- 
and l-histidine. Infants bom 10 minutes later showed an equal 
concentration of the natural l-isomer but a much lower concentra- 
tion of the unnatural d-isomer. This shows the selective transfer 
of acceptable substances and rejection of others. 

Lipids. Popjak studied the placental transfer of lipids in rab- 
bits by injecting serum containing phospholipids labelled with radio- 
active phosphorus. He found that the placenta accumulated 
phospholipids but did not transfer it to the foetus even in the latter 
part of pregnancy when the maternal and the foetal circulations 
are separated only by a thin layer of endothelium of foetal blood 
vessels. It Is concluded that most, if not all, of the foetal cholesterol 
and fatty acids are synthesized by the foetus itself. 

From the experiments of Goldwater and Stetten, it is evident 
that some maternal cholesterol and fatty acids diffuse slowly across 
the placenta, but this is not the major source of foetal fats. 

Vitamins. The foetal content of the water soluble vitamins, 
thiamine, pyridoxine, riboflavine, vitamin Bjs and ascorbic acid are 
considerably higher than in the maternal blood. By a series of 
experiments, Hagerman and Villee concluded that a precursor of 
free riboflavine, flavine adenine dinucleotide, enters the maternal 
surface but cannot leave the placental membrane. Enzyme split- 
ting then occurs, yielding riboflavine mononucleotide and free ribo- 
flavine, both of which enter the foetal plasma. 

It is probable that such metals as iron, magnesium, cobalt and 
calcium, all of which are complex molecules, cannot cross the 
placental barrier unless split by enzjrmatic action. 

Steroid and Protein Hormones. These are relatively large 
molecules which diffuse slowly across the placental barrier. No 
other active transfer mechanism has been demonstrated. Migeon 
and co-workers were the first to prove that steroid hormones are 
transmitted from the mother to the foetus. By infusing hydrocor- 
tisone into a maternal vein for 30 minutes prior to delivery, the 
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foetal plasma levels were raised from an average of 4 to 77 micro- 
grams per 100 ml. 

It is surprismg that chorionic gonadotrophins, which is produc- 
ed by the foetal trophohlast, is found in very low concentration in 
the foetal blood. The rate of transfer of thyroxine is quite slow, 
but the transfer of Iri-iodothyronine was more rapid. 

With respect to the transfer of maternal insulin, pituitary hor- 
mones and parathyroid hormone, the data is insufficient to draw 
any conclusions. 

Immunological Substances. These are substances having large 
molecules incapable of diifusion through cell membrane. Gamma 
globulins have a molecular weight of more than 100,000. The mode 
of transport is probably through neaks’, large holes, in the mem- 
brane or by pinocytosis. It is striking that gamma globulins are 
transferred 15 to 20 tunes more rapidly than albumin, despite their 
greater molecular weight. 


IVaMfer of intact red cells is through ‘leaks’ in the placental 
membrane. The serious consequences of leakage of red cells of a 
Rh positive infant into the maternal circulation of a Rb negative 
mother are too well known to recount here. 

Anaesthetic Gases. Nitrous oxide, cyclopropane and ether dif- 
luse rapidly from the maternal to the foetal circulation. McKechnle 
and Converse studied placental transrnissioa of thiopentone 
(so lum pentothal) and found maximum concentration in the 
foetd blood immediately after the maternal injection, and that 
^uilibri^ between the two circulations was rapidly established 
ine rapid transmission of anaesthetic substances explains the 
depressant effect cf these drugs on the foetus. 

Sedatives and Analgesics. The respiratory centre of the foetus 
m ulero is very susceptible to the depressant action of pain-raliev- 
J drugs. Roberts et al studied the alteration in the minute volume 
the mnir u •» analgesics administered to 

tofan^s s’”'"'- ''“1'™'= ot newborn 

m ft! „ s™up was compared with that of those 

redi,r,rft"^'"V®“'T'’"°‘' ■* pethidine 

Bra^idt f «=Piratory centre of the infant 

harrier ' ^ salicylates also cross the placental 


generf" 0.2" 1“ Sulphonamides, in 

. OSS the placental barrier without difficulty. Bruno 
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Studied the transmission o£ 'dosulphin*, a mixture o£ sulphamera- 
zine and "G 14289”. In 30 women, 2 grams were injected early in 
labour and, on its completion, the maternal and foetal blood levels 
were tested. The foetal blood level was nearly identical with that 
of the mother. 

Charles studied the placental transmission of antibiotics &id 
found that penicillin, streptomycin, terramycin, aureomycin and 
chloramphenicol easily cross the placental barrier. Therapeutic 
levels were rapidly reached in the cord blood. Except penicillin, 
all the other antibiotics were found in negligible quantities in the 
liquor amnii. 

Bromberg et al gave orally a single dose of 100 mg. of isonia- 
zide during labour and found that this drug diffuses rapidly 
through the human placenta at term. In some cases, the concen- 
tration of isoniazide in foetal blood was even higher than in the 
maternal blood. 

Quinine. Quinine crosses the placental barrier easily. Former- 
ly, as much as 30-40 grains of quinine were given orally for medical 
induction of labour. It carried the risk of intrauterine death to 
the foetus, not necessarily from the placental transmission of the 
drug. At the present time the practice of employing quinine 
induction of labour has been given up. 

Insulin and Oral Hypogli/caemic Agents. Insijlia does not pass 
the placental barrier because of its great molecular weight of 35,100, 
On the other hand, BZ-55, like the sulphonamides, crosses the pla> 

■ cental barrier and affects the foetal carbohydrate metabolism. It 
‘ must be noted that placental permeability increases towards the 
end of pregnancy. 
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SECTION II 

PHYSIOLOGY or PREGNANCY 


CHAPTER 1 


CHANGES IN GENITAL ORGANS AND BREASTS 
IN PREGNANCY 


Pronounced alterations occur in the genital organs and the 
breasts during pregnancy beginning immediately after the embed- 
ding of the ovum. Though the changes are most pronounced in 
the uterus and the other genital organs, all the tissues of the body 
are more or less influenced. 

Uterus. The most apparent change in the uterus is the great 
increase in its size. The thick walled^non-pregnant uterus, 6.5 cm. 
in length, 4.5 cm. in breadth, 2 cm. in thiclmess, gradually enlarges 
during pregnancy until at term it is about 30-32 cm. long, 24 cm. 
wide and 20 cm. antero posteriorly. From the non-gravid weight 
of 65 gm. (2 ounces) , there is a progressive increase in its weight 
during pregnancy, and at full term the uterus weighs about 1,000 
gm. (2.2 pounds) . This increase in size and weight is chiefly due 
to the hypertrophy of pre-existing muscle fibres. To a lesser ex- 
tent it is due to the formation of new muscle fibres and a consi- 
derable increase in the amount of elastic tissue. The hypertro- 
phied muscle fibres of the pregnant uterus are from 2 to 5 times 
wider and € to 12 times longer than those of the non-pregnani 
uterus (Figs. 7, 8). 

The enlargement of the uterus is roost marked in the fundal 


region, and is apparent from the relative positions of the insertions 
of the tubes and the ovarian ligaments. ^Vhilst they are just be- 
low the level of the fundus in the non-pregnant state, they are seen 
to be attached just above the middle of the uterus at full term. 


? fibres is brought about 


in the early months of pregnancy by the action of oes trog ens and, 
in the l^r months, by me chanical p ressure exe rted hy the grow- 
ing foetus. 
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Fig. 8. Muscle fibres of pregnant uterus 
Most important thing from a clinical point of view is the 
arranEcmcnt of the musculature of the pregnant uterus. During 
.feSjggt^^ giuscle are distinguishable; an outer 
l!un_.Jhejn^e ve g, Ihiar iglji inner thin layer. Since the 
<>>uto5Tiaierian ducts, 
many of the fibres fuse with those of the tube and the uterine liga- 

rae outer^giii^UaynrJsinod-hke, and covejsrthe fundus 

(Rg 9) ■>» cove^TtoSs of the uterus 

«mel^tL duvh^h'''‘^ ^ ^ ' f'J '^P°='^ *’'■■== "Wch run ohli- 

sing of fibres f ° ouhle curve and the crossing and recros- 
smg of fibres form an interlacing netoork. The hiterlacing of 
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Fig. 9. Schematic drawing of the outer layer of uterine muscle fibres. 1, fal- 
lopian tube; 2, ovarian ligament; 3, round ligament; 4, utero-sacral ligament. 



Fig. 10. Schematic drawing o! the inner layer of uterine muscle fibres. 1, 
fallopian tube; 2, ovarian ligament; 3, round ligament; 4, utero-sacral ligament, 
adjacent fibres results irt a formation re-sAmhlinfr of 

8 (Fig. 10). The most important effect o Lthe interlacing o f jRbres 
is the g gnstrietion of blood vessels coursj ngjj etivpen t hem, when 
the fibres contract and retract after delivery. It is this prompt 
natural ligaturing of the blood sinuses that prevents post-partum 
haemorrhage. 

The irmer layer forms looped bimdles of muscle around the 
tubal ost ia a nd a^und the internal os. Erolonged_annular con- 
traction of the circ^ar fibres-around-the intem aL-Os^ccasionallv 
results in o bstruction tojabour. 

Cervix. The muscular fibres of the cervix h ave simpler ar- 
rangement. At the isthmus, the fibres are mostly running cir- 
cularly. The supravaginal portion of ffie cervix has longitudinal 
and oblique fibres which anteriorly merge into the bladder along 
the vesico-uterine ligaments. The nnrtio vaginalis h ns an inner 
circular andean outer lon g iludinal layer , and a J^dlejayer which 
mprfies with t he ligaments-attached to the c ervix , as is foimd in 
the body. 

Clinically, the most pronounced change in the cervix during 
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pregnancy is V marked softening, as early as 6 to 8 weeks after 
conception.,^ 

The _cervi caLeiUthelimn undergoes marked prolifera tion. There 
is marked proliferation of the epi thelium and th^- ^land^. Basal 
cell probferation at the squamocolumnar i unctlonf-at times, shows 
such variations in size, shape and staining properties that it simu- 
lates the histologic changes occurring in carcinoma in situ. 

Slood Supply of U tjinis. During p teffiiancy. the pelyicJJfiod 
v essels are hy pertrophied to compensate for the increased work- 
load imposed upon them. As the uterus increases in size, the 
uterine artery adjusts its length by straightening out its tortuous 
non-gravid course. The ovarian vascular pedicle is enlarged. It 
is estimated that the capacity of ovarian veins is increased more 
than sixty times towards term. 

Unusual changes occur in the blood vessels in the uterine 
wall. They l ase their outer , c oajg and form large blood _S Daces, 
lined only by the ^una,.- These large blood spaces are cal- 

led sinuses. 

The endometrial spiral arteries, characteristic of the proges- 
tational stage, are more coiled during the early weeks. Towards 
the 12th week, there is an abrupt change. a re 

straightened out and their number communicating with the inter- 
villous space is decreased. 

The blood flow through the uterus increases during pregnanc y 
to meet the nutritional demands of the growing foetus and the 
enlarging uterus. Assail et al have estimated the uterine blood flow 
during pregnancy and have found the rate of the blood flow to be 
51.7 ml. per minute at 10 weeks and 185 ml per minute at 28 
weeks 

Changes in Size, Position and Consistency of Uterus. For the 
first 10 weeks, the uterus is below &e pelvic brim. It is globula r, 
on shape and soft in consistency^ The cervLx also softens early in 
pregnancy. The growing ovum, upto the tenthjveek, does not 
occupy the entire uterine cavity. The empty portion of the lower 
part of the uterus with the soft supravaginal portion of the cer- 
^ forms the basis of He^s.^ gn of pretm ancy. The uterus may 
be anteverted and anteflexed, or retroverted and retroflexed. 

After the 12th week, the uterus rises out of the pelvis and 
becomes ^ abdominal organ. As it grows, it lies against the an- 
tenor abdominal wall, pushing the intestines and the omentum 
upwards. In many cases, the uterus has a tendency to dextrover- 
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sion and, In muUigravidae with lax abdominal walls, this dextro- 
version may be marked, and the deviated uterine axis may occas- 
sionally lead to obstruction during labour. Similarly, in multi- 
gravidae 'vilh lax abdominal walls and with widely separated recti 
muscles, the unsupported uterus falls forward and a pendulous 
abdomen results. Here also, the deviated uterine axis causes ob- 
struction to labour. 

Aytg nf TJteriK . In relation to the axis of the pelvic in- 
let, the axis of the uterus varies in primigravidae with tight abdo- 
minal walls and, in multigravidae with lax abdominal walls; it also 
varies in erect and supine position. The axis of the pelvic inlet 
is in a line drawn from the umbilicus to the tip of the coccyx. In 
primigravidae in erect position, the two axis frequently correspond. 
In supine position, the uterine axis lies behind that of the inlet 
(Tigs. 11, 12). 



Fig. 11. Diagram showing the relation of uterine axis to axis of pelvic inlet 
in a pximigravida in erect position. 

Uterine Ligaments. The round ligaments are continuous with 
the uterine muscle and contract with the uterus. They h 3 ^rtro- 
phy and are 1 to 2 cm. thick as observed during caesarean section. 
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Fig. 12. Diagram showing the relation of uterine axis to axis of pclirfc islet 
in a primlgravida in lying down position. 

jjjff osgcral ligaments abo hyp ertrophy and, being cod- 
tinuous with the uterine muscle, contract with the uterus. 

The two layers of the brood llffamenfs are separated by the 
growth of the uterus and contain enormously enlarged blood ves- 
sels. 


Ovaries. The o varies are e nlarged and one of them contains 
♦t.* luteum. The corpus luteum functions actively during 

the first twelve weeks of pregnancy. The placental producUon of 
hormones after three months is so adequate that the hormones, 
secret^ by the pituitary, the ovaries, and the adrenals, play a 
seeon role during the remaining part of the pregnancy. 

e reaction occum in response to the hormonal stimulus 
of the placenta. 

Vagina. The vagina increases in Jongth and .capacity. It be- 
comes more distensible by hypertrophy of the muscle fibres and 
^ increase in the elastic tissue. The rug_ae become deeper and 
the squamous epithelium thickens. 

a large number of sap^phytic bacteria, 
ducing^^cilli^*^ predominates and so do other lactic acid-pro- 

aid Thi”' and Joiols. The pelvic jetats, the pubic, sacro Uiac 

Ken for prepare- 

slicht “creased elasticity of the joints gives a 

shght wrdcnmg of fte pdvie girdle during lalour 
Breast Chaugea. There have been described later. 


Endocrine glands 
nancy. 


Endocrine Glands 

undergo important changes during 


preg- 
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Thyroid. Moderate degree of hypertrophy is an accompa ni- 
mept of pregnancy and is clinically observed in about two- 
thirds of the gravidae. There isjruejiypeiplasia-of-the-glaiidular. 
t issue _ as well as the for matlon-oLnow— follicles. Increased thy- 
roid activity is reflected in the increased metabolism during the 
later months of pregnancy. Towards the end of pregnancy the basal 
metabolic rate may reach-SO per cent above normal. 

ParathjToid. Considering the incr eased demands of calciu m 
d uring p rettoancy, and lactation, it is not surprising that the para- 
thyroids undergo a mark ed hyper trophy . Inadequacy of the .para- 
thyroid hormone, sometimes, leads to tetany during pregnancy. 

Pituitary. The ^anterior lobe of the pi tuitary undergoes mar- 
kedly pronounced hyp ertrophy and may even double its size dur- 
ing pregnancy. The chromophobe cells are converted into chromo- 
phile cells with cytoplasm staining pink with eosin. The so-called 
‘pregnancy cells’ are large ovoid eosinophil cells. Basophil cells 
also present striking changes. The posterior lobe of the pituitary 
does not undergo hypertrophy. This is surprising since its secre- 
tions have a determining eflect on the contractions and the activity 
of the uterine musculature. 

Adrenals. The cortex of the adrenal glands undergoes hyper- 
trophy during pregnancy. 

Ner\'ous System. Mild upsets of mental equilibrium and func- 
tional disturbances are common during pregnancy. These are mani- 
fested by longings a nd crayings _for unusu aLJoods, irritabili ty, 
insnmnia, ng ^algia, etc. Patients with neuropathic tendencies may 
develop gross disturbances. 



CHAPTER 2 


MATERNAL METABOLISM DURING PREGNANCY 

Water and 'Crystalloid Balance During Pregnancy 

Concepts in the field of water and crystalloid balance have 
undergone considerable change. In order to understand the phy- 
siological and pathological variations which occur during preg- 
nancy, it is necessary to have a basic knowledge of physiology in 
the non-pregnant woman. 

Water Balance in Non-pregnant Woman. Total Body Water. 
On an average, 55 per cent of the weight of the body in women 
is water, vvith a wide range from 45.6 to 59.9 per cent. Since one 
litre of water weighs 1 kg., a woman weighing 60 kg. would con- 
tain 33 litres of water. This estimate is based on the weight of 
well nourished European women. Taking the average weight of 
Indian women as 45 kg. (99 lbs.), the water content of the body 
would be 25 kg. 

Disfnbuttori of Water. Water is in the cells, in the tissue fluid 
bathing the cells, and in the blood. The water in the cells is termed 
rntrocellular; and the remaining, that is that contained in the tissue 
fluids Md in the plasma, is coUectively called extro-ceHular. The 
only difference between the composiUon of interstitial fluid and in- 
travascular fluid is the presence of plasma proteins in the latter 
which considerably alters the osmotic pressure. 

The volume of extracellular fluid is measured by administer- 
ing a known amount of some substance-radioactive sodium or 
^ degree of dilution in a subsequent sample of 

As some amount of the subsUnoe diffuses into the cells, the 

=“shay 

am^I^ . I, u ° 'Jireclly and its volume is 

th^totol h^ -fcdueling the calculated extracellular fluid from 

below in talLrfonu 

. is “PPorert that most of the water 

the intraceU I ?*“’ *''' P'a=“a ‘o the interslitlal fluiil 

me Intracellular fluid is 2.5: 65- 24 

Maiatenance af Dail;, Water Balance. In health, the intaka 
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Woman 

Man (Wright) 

Total body weight 

.. 60 kg. 

60 kg. 

Total body water 

.. 33 litres 

42 litres 

(i) Intracellular water 

. . 24 litres 

30 litres 

(ii) Extracellular water 

.. 9 litres 

12 litres 

(a) Interstitial water 

. . litres 

9 litres 

(b) plasma 

. . 2.5 litres 

3 litres 


and output of water must balance. There are great daily varia- 
tions in the intake and the output which have to be accounted for. 
A rough estimate of daily intake and output as given by Wright 
in 1952 is as follows: 


fntafce 


By mouth as fluid 


1500 ml. 

In food (so called “dry”) . . 


1000 ml. 

From oxidation of food 


300 ml. 

Output 

Urine 


. . 1500 ml. 

Skin. Insensible perspiration 


800 ml. 

(Sweat) 



Lungs 


. . 400 ml 

Faeces - . . 


100 ml. 


The loss of water is increased as a result of visible perspira- 
tion, hyperpnoea and diarrhoea. The kidneys are the vital organs 
wluch adjust the balance according to the intake and the output 
of water. 

Distrihution of Electrolytes. The electrolyte composition of 
intracellular and extracellular fluids is markedly different. The 
main ions in the intracellular fluid are potassium and phosphate, 
while those in the extracellular fluid are sodium, chloride and 
bicarbonate. These two sets of ions are kept balanced by the per- 
meability of cell membranes to these constituents. 

It should be noted that chlorides, sodium, pottasium and bicar- 
bonates are present in all the three compartments; but in great- 
ly different amounts. The cell membrane actively maintains this 
difference. Phosphate, being bound to intracellular proteins, does 
not diffuse across the membrane as do the other ions. 
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Approximate Electrolyte Composition of Three Compartments (Wrioftt) 


plasma 

IntersUUal fluid 

Intracellular fluid 

Na + 

Na4- 

K-f- 

CT 

a' 

HPO'^ 

HCO'a 

HC(y, 



Protein 


Protein 


Sodium and Chloride Balance, Sodium is the chief cation in - 
extracellular fluid. It has been estimated that a woman weighing 
60 kg. has 53.6 gm. of sodium in her body. Not all of this is ex- 
changeable, because sodium, which is stored in the bone, is only 
partly exchangeable. Estimation of concentration of sodium in 
intracellular and extracellular fluids varies; but according to one 
estimate, intracellular fluid contains 4.5 gm. and extracellular fluid 
SO gm. of sodium. 

The average daily intake of salt is 7-15 gra. on a mixed diet. 
The output is 4.6 gm. in urine per 24 hours; some sodium is lost in 
sweat and a negligible quantity in stools; but, in diarrhoea and 
vomiting, this loss of salt can be very great. 

The Intake and the output of chloride is almost exactly paral- 
lel to sodium and does not need separate consideration. 

Potassium Balance. Potassium is the main cation in LC.F. 
The total body potassium has been estimated to be 134 gm., of 
which 130 gm. is in I.C.F. and 4 gm. in E.C.F. There is no evidence 
that potassium is stored but, if It is, the likely place might be the 
muscles. 

It has been estimated that 79 per cent of the total potassium 
excretion is in the urine and the remaining 21 per cent in the 
faeces. It should be noted that the loss of potassium in the faeces 
is considerable as compared to the 5 per cent loss of sodium in the 
faeces. 


Control of Water and Electrolytes. There are two opposing 
actors governing the passage of fluid and electrolytes between the 
ood and the tissues. The osmotic pressure of the plasma pro- 
teins is 25 mm. Kg, At the capillary end, the intravascular pres- 
sure is 32 mm. Hg, and therefore the fluid is driven out into the 
tissues vnlh all the nutrient components. At the venous end, the 
pressure is much less and, as a result, fluid is draivn in by an osmo- 
c P^ssure of p mm. Hg, thus removing waste products, 
fl. - j • 1 the ki^eys which mainly adjust the output and intake of 
Jluid into the body. Large quantities of protein-free filtrate <rf 
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plasma is formed in the glomerulus, and from there, water and 
solutes are reabsorbed in varying quantities in various parts of 
the nephron. Absorption of water is under the direct control of 
the antidiuretic hormone (A.D.H.). The output of this hormone 
is regulated by the hypothalamus which is sensitive to many sti- 
muli. The chief one considered here is the rise of osmotic pres- 
sure of the plasma supplying the brain. Ibus, when blood is re- 
latively concentrated by dehydration, AX>.H., which absorbs more 
water to dilute the blood again, is released. 

The adrenals control the electrolyte balance. The hormones of 
the adrenals mainly affect the carbohydrate or mineral economy. 
Cortisone and hydrocortisone control the carbohydrate economy 
and are known as glucocorticoids. Aldosterone controls the mine- 
ral economy and is known as mineralocorticoid. Aldosterone seems 
to be the main hormone concerned with sodium balance. The sti- 
mulus to the secretion of aldosterone is a reduction in E-C.F. 
volume. Sodium is conserved by the kidneys together with the 
retenUon of fluid and thus the E.C.F. is expanded to its normal 
volume again. 


■tVeight Gain During Pregnancy 

During pregnancy every \vo nffli gains weight. Chesley (1944) 
gave a very comprehensive review of this problem. He found from 
analysis of 11,960 cases tlrat, in 50 per cent of normal pregnancies, 
the average gain in weight is 11 kg. (24 lbs.), but, in some, the 
, gain may be less than 6 kg, (13 lbs.) or as much as 17 kg. (37 lbs.) . 

’ The average gain in weight is approximately 20 per cent of the 
initial body weight of the woman. 

■ The average weight gain during the three trimesters of preg- 
nancy is clinically significant. In the first trimester, there is an 
initi al loss of weight d ue to anorejda and vomiting which is more 
than compensated towards the end of the trimester and the total 
weight gain is 2 ^ lbs. During the second and the third trimesters, 

the average normal gain in wei^t has been estimated as-10.8.1bs 

' and 11.2 lbs. respectively. 

The gain in weight, that can be grossly accounted for, is 7.1 
kg. (15 lb.): The foetus 3.2 kg. (7 lbs.), the placenta and mem- 
branes 0.5 kg. (1 lb.) , the liquor amnii 1 kg. (2 lbs J ; the uterus 
1 kg. (2 lb.) , the breasts 1.4 kg. (3 lb.) . These are rough approxi- 
*1 mations, as the foetus may wei^ 2.5 to 4.5 kg. (5} to lb.) and 
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may still be normaL Similar wide variations can occur in the 
weight of the placenta, the liquor amnii, the uterus and the 
breasts. 

The remaining 4 kg. (9 lb.) of the total gain of 11 kg. (24 lb.) 
is still unaccounted for. Presumably, the extra weight rmghl be 
due to deposition of fat or proteins, or due to the retention of 
water. That fat is mobilized to help in the build up of the foetus, 
the placenta, the uterus and the breasts, is obvious from the fact 
that some women gain in weight less than 13 lb. and yet produce 
a normal sized foetus, placenta, enlarged uterus and breasts. Simi- 
larly, those women who gain excessive weight probably put ca 
some fat. Retention of nitrogen and calcium are known to occur 
during pregnancy. 

The bloo d-volume expands by 1 to Ij litres d uring pregnancy, 
thus accounting for 1 to li kg. (2*3 lb.) . A recent estimate by 
Freidberg suggests that the increase in E.C.F., apart from plasma, 
is 2.5 kg. (5.5 lb.) . This leaves 0.5 kg. still unaccounted for and 
this gain is probably due to deposition of tissues. 

Retention of Water ond Distribution of Rctctncd Water 

It should be remembered that %vater is not only retained in tbs 
interstitial tissues, the plasma, the uterus ond the breasts of tb® 
mother, but also in the foetus, in the placenta and the liquor amnu- 
Chesley (1944), by calculating the loss at delivery and during tte 
puerperium, estimates that the increase in E.C.F. volume is 
litres. The distribution of this retained E.C.F. during pregnancy 
is: foetus 0.96 litre, placenta 0.41 litre, liquor 1 litre, blood 1 htre, 
uterus 0.60 litre, breasts 0.5 litre and maternal tissue spaces 
litres, giving a total of 5.87 litres. Though the interstitial fluid is 
distributed throughout the body, a large quantity is retained in 
the legs. 

Sodtnm Retention Da rint r Pretm anaf. Sodium is essential for 
the growth of the tissues of the foetus, the placenta, the uterus and 
the breasts; and therefore there is^o mystery about the retention 
of sodium during pregnancy. Calculations have been made as re* 
gards retention of sodium. Eve gm. is r*»tnin e d in the foetus , 2.3 
gm. in the liqu or am nii, 3.6 gm. in the breasts and placenta, 7.6 gni. 
in the E.C.F., and 2 gm. in the uterus, making a total of 20 5_g in 
Sodium may be stored, in small amounts, in an osmotically 
form, in bone. 
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potassium is retained during pregnancy, and, like sodium, its dis- 
tribution in diflerent parts is calculated: foetus G.O gm., placenta 
1 0 gin., uterus 1.5 gm., breasts 1.9 gm., and E.CP. 0.5 gm. Some 
potassium may be stored in various tissues, particularly the muscle 
which contains more potassium per unit wei^t than any otlier 
tissue. 


protein Metabolism 

Considerable quantiUes of nitrogen in tboJoniL.o£-protein-is 
r etained during pregnanc y. This capacity to store nitrogen is evi- 
dent early in pregnancy. In 1933, Munscher and associates re- 
viewed the literature on nitrogen retention in pregnancy and, from 
945 studies of daily nitrogen balance, they calculated that the aver- 
age retention was 2.28 gms. per day over the last eight lunar 
months, which amounts to a total of 510 gm. It has been estimat- 
ed that roughly 150 gras, of nitrogen can be accounted for: foetus 
70 gm., placenta, cord and blood 18 gm., amnlotie fluid 0.86 gnx, 
uterus 38 gm., breasts 17 gm. The remaining 360 gm. is for the 
maternal organism outside the reproductive system. It is presum- 
ed that it is stored as protein, which would weigh about pounds. 
It is most likely that the stored protein is used in the formation of 
new tissue because, with the usual proportion of water in the 
tissues, the weight increase attributed to nitrogen store alone would 
be about 30 to 36 pounds. It is therefore likely that the nitrogen 
storage is somewhere in concentrated form, but the site of stor- 
age is not defined. Amino arid excretion is increased in pregnancy 
and this has been particularly studied for the amino acid histidine, 
which is excreted in the urine in markedly large amounts. The 
histaminase activity of the serum is greatly increased in pregnancy. 

Carbohydrate Metabolism 

During the early weeks of pregnancy, demands for carbohy- 
drates are excessive. Frequently, the carbohydrate intake is con- 
siderably reduced as a result of persistent vomiting during the first 
three months. This unfavourable combination of reduced intake 
and excessive demands for glucose is likely to cause ketosis. 

During pregnancy, there is an jncrcasedj hysiological a ctivity 
of the anterior pituitary gland as a result of which there is an in- 
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creased secretion of adrenocorticotrophic, gonadotrophic and the 
growth hormones. The increased secretion of ACTH causes an in- 
creased output of glucocorticoids. One of the effects of excessive 
secretion of ACTH during pregnancy is renal glycosuria. The renal 
threshold is lowered from the normal 0.18 gm, p^r cent to 0.14 gm. 
per cent, or even less. The lowering of the renal threshold is due 
to interference with the renal reabsorption of glucose. It usually 
tends to occur, often quite suddenly, in the fourth or the fifth 
month. 

The increased secretion of ACTH, as a result of overactivity 
of the anterior pituitary, increases the output of glucocorticoids 
(Il-oxysteroids) by the adrenal cortex. As a result, the blood- 
sugar and liver glycogen are increased. The production of insulin 
is increased by increase in the ^e and number of islands of Lan- 
gerhans. 

Yet another effect of increased anterior pituitary activity is 
the direct conversion of proteins into carbohydrates. Increased 
activity of the thyroid during pregnancy stimulates mobilisation of 
glucose from the glycogen in the liver. 

Scrum Lipid in Normal Pregnancy 

For many years it has been known that an increase in circu- 
lating lipids occurs during pregnancy. Lipid is a broad term 
and includes all substances whidi are insoluble in water but which 
are: (1) soluble in fat solvents, (2) related actually or potential- 
ly to fatty acid esters, and (3) utilised by animal organism. 

Total Lipids. A mild depression in total lipids occurs at the 
twelfth week of pregnancy as compared with the normal non-preg- 
nant control. After that there is a most significant rise after the 
twenty foiurth week until term. By the sixth week of puerperiura, 
there is a considerable decrease towards the normal but the level 
is still above the normal non-pregnant one. 

Cholest erol. Total serum cholesterol, ester cholesterol and free 
cholesterol, all sho w a era duaL ^erease from the sixteenthj yeek 
onwards. By the sixth or the seventh week postpartum, there is 
significant fall in the level but not to the normal non-pregnant 
value. 

Pliospholipids. There is not much rise unto the twenty fourt h 
week, but after that there is a sharp rise in the concentration of 
phopholipida until term. At the end of the sixth week of puer- 
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perium, the concentration of phospholipids is still well above the 
normal non-pregnant level. 

By using newer techniques, there seems to be a general agree- 
ment that, during normal pregnancy, an increase occiu's in total 
lipids, cholesterol and phospholipids. It has also been shown that 
beta lipoproteins increase relatively more than the alpha lipopro- 
teins. 

The factors responsible for these changes are, however, not 
clearly understood. Extensive studies have failed to show definite 
causal relationship between lipid metabolism and the steroid hor- 
mones of the adrenals and the ovary. While the oestrogens effect 
an increase in alpha lipoprotein; pregnancy produces an increase 
in beta lipoprotein. 


Iron Metabolism 

The total body iron in adult is 4-5 gms., of which about two- 
thirds is present in haemoglobin, one-fifth is stored in the liver, 
the spleen and the bone marrow, and the remainder is in myohae- 
moglobin as enzymatic iron. 

Daily Requirements. Dietary Iron is usually in the form of 
ferric hydroxide, and may be loosely combined with organic and 
amino acids. The average normal daily diet contains 10 to 20 mg. 
ionic iron. Roughly, 10 per cent of the daily dietary iron is absorb- 
ed, the remainder passes unabsorbed in the faeces. Thus, about 
1-2 mg. of ionic iron is sufficient for the daily requirements of an 
adult male; but the female, duo to her cyclic menstrual loss, needs 
more than 2 mg. daily. During pregnancy, more than 3 mg. daily 
are necessary for meeting the increased demands of the foetus. 

Assimilation of Iron. Iron is absorbed from the food in the 
digestive tract, mostly in the duodenum. The absorption of iron is 
controlled by the needs of the body for iron. The mucosal cells 
are responsible for controlling the absorption of iron. The absorp- 
tion is increased in iron deficiency anaemias following sudden blood 
loss and during pregnancy. 

Only ferrous iron can be absorbed from the lumen of the diges- 
tive tract by the mucosal cells. Ferric salts have to be converted 
to the ferrous state in the stomach by hydrochloric acid, organic 
acids, and vitamin C which is also a reducing agent. Ferrous ions 
are oxidised in the mucosal cells to produce ferric hydroxide, and 
this combines with the apoferritin protein present in these cells to 
5 
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form ferritin. When all the apoferritin has been converted to fer- 
ritin, further absorption into the mucosal cells from the alimentary 
tract ceases. Due to low oxygen supply, the iron in ferritin is re- 
duced to the ferrous state again, and enters the blood stream. It 
is once again oxidised to the ferric state in the blood, and then com- 
bines wnth the plasma iron, binding B. globulin (transferrin or 
siderophilin) . Transferrin constitutes 3 per cent of the total plasma 
proteins. Tlie normal total iron-binding capacity is about 300 
micrograms per 100 ml. Transferrin is only one-third saturated 
with iron. Transferrin, as its name suggests, transports iron to the 
bone marrow, the reticulo-endotbelial system, the liver, and the 
spleen. Iron is stored as ferritin or haemoslderin. 

Normally, only one-third of the iron-binding capacity is utilis- 
ed. When the stores are full, no more iron can be transported by 
transferrin, and the control mechanism of the mucosal cells comes 
into play by stopping absorption of the iron from the digestive 
tract. 


Vitamin Bij and Folic Add IVIctabolism 

Vitamin Bij taken by mouth in physiological doses is absorbed 
only in the presence of intrinsic factor produced by the mucosa of 
the stomach. Although the nature of the intrinsic factor is not 
kno^vn, it binds vitamin B12 for a time, and then makes it available 
to the musocal cells for absorption. In the serum, vitamin Bjs is 
partly bound to an alpha-globulin and is partly in a free form. 

Folic add, in the presence of ascorbic acid and vitamin B12, is 
converted into folmic add, which is an intermediary product for 
normal nucleic acid nucleoprolein synthesis. Nucleic acid and 
nudeotides are necessary for normal haematopoiesis. 

During pregnancy there is probably a decreased absorption of 
vitamin B12 and scrum Bu is lowered. Folic add levels, on the 
oiber band, are high during pregnancy, and fall at parturition. The 
foetus requires a large amoxmt of nucleoprotein for its tissue syn- 
thesis, and draws on the maternal stores of Bj2 and folic add. This 
is evident from the cord serum levels of Bj- and folic acid being 
considerably higher than maternal senun values. 

Defidency of synthesis of nucleoproteins, as a result of folic 
acid, Bi 2 and ascorbic acid deficiency, results in megaloblastic 
anaemia. 
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Calcium Metabolism 

The foetus needs calci\im for its osseous development and 
meets this demand by drawing on the maternal calcium. Upto 
about the thirty-second week, the calcium utilized by the foetus 
is about 8-9 gms. but, during the last four weeks, osseous develop- 
ment proceeds at a greater pace and as much as 16-17 gms. are 
drawn during this short period. 

It has been shown that a woman, having a balanced diet stores 
about 50 gm. of calcium and about 35-40 gm. of phosphorus during 
the course of pregnancy. Since, only half the amount of the stored 
calcium is required by the foetus, the remainder is stored in the 
maternal tissues. There is a slight progressive diminution of total 
maternal serum calcium during pregnancy. This slight decline is 
of the non-diffusible protein-boimd calcium, while the concentra- 
tion of the physiologically active, diffusible calcium ion remains 
unaffected. The decline of protein-bound calcium is attributable 
to the retention of the plasma proteins during pregnancy. Daily 
requirements of calcium rise during pregnancy from 400-500 mg. 
in the non-pregnant state to 1000-1200 mg. in the last trimester of 
pregnancy. 
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SECTION III 


niAGNOSlS or PIirCNANCY AA'D 
ANTEISATAI. CAUr 


CltATTEn 1 

DIAGNOSIS OF PnEGHANCY 

It ifl frcqiicntli nf*et‘t5..ftry i» omv^ fit fin fiarly tHaj^nosli of 
prcc»ancy, p.nrticu!tirly tri women ivlto have hail one or more pre- 
vious nbortion.' It js, therefore. nm''-'ar>' to he fanuhar with tlv' 
%*anou3 siRns nml symjUom. of c.-itly prer.nancj' After the tVieUlh 
week, the cnlarpcd uterus u fell per ftf.domcn anti the cvtdancx* of 
normally proftrci-un;* pregnancy ii more rx’fidily .ivallaWe. Tlw 
unfortunate rcrults, botli on to the patient cnil the niedicn! atten- 
dant, of a njist,aken diarnosts ef pregnancy should lx* kept in mind 
and all the positive and nogalivc evidences should be properly fv*a* 
luatcsJ. !t may l>e poiMble to give « <liam»)5W of pregnancy with 
certainty or it jn.iy not to ixi-sstWe to give a dermllc opinion, and, 
whenever there la some doubt, a gunrded opinion should be given 
or aid of one ol the biological tests should Iw sought. 

Tlie diagnosis of pregnancy is made from: (I) hhtory, (2) 
breast changes. (3) abdominal c.xomiuation, (•!) vaginal e.t.amlna* 
tion, (5) biological testf. nnd (fi) radiological cxaininalJon. 

History 

ATncnorrlioca. A palicnt usually considers herself pregnant 
when her menstrual periods arc suppressed. The prcs-lous tri'ns- 
trual history must be obtained, for it H only Uic .sudde.n ccss.-tllon 
of ponotls in a regularly menstruating woman that is strongly sug- 
gestive of pregnancy. In a woman, who is having menstruation at 
prolonged intervals, amenorrlioca U not n strong evidence of early 
conception. 

It should be Tcrr.cmbcred that atncnorrhoe.a may occur from 
several other causes. During or after a febrile illness, temporary 
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cessation o£ menstruation frequently occurs. Amenorrhoea is often 
present in severely anaemic women. Similarly, chronic illnesses, 
particularly tuberculosis and malaria, suppress menstruation. Con- 
ception may take place during lactation amenorrhoea and the pa*ti- 
ent may not be aware of it until ‘quickening’ occurs. Fear of preg- 
nancy or sudden emotional shock are likely to suppress menstrua- 
tion. Lastly, functional uterine bleeding is, sometimes, punctuated 
by periods of amenorrhoea. 

Nausea and Vomiting. The conventional term ‘morning sick- 
ness' is not used because, in many women, nausea and vomiting 
occur at any time of the day and not only on awakening in the 
morning. It usually commences soon after missing the first period 
but, in some, it may start earlier, even before missing the period. 
It is worse between the sixth and the tenth week and usually pas- 
ses off about the end of the third month; but its onset, duration and 
intensity are very variable. It may be as mild as distaste for cer- 
tain articles of food, or the patient may vomit once or several 
times a day. In some, it occurs at some particular time each day. 
It may be severe and may cause incessant vomiting which is patho- 
logical, and is termed hyperemesis gravidarum. 

Severe nausea and vomiting are more common in nervous, 
highly strung women of the upper social class. It is also usually 
severe in women who do not desire conception. 

FreqiteTicy of Micturiticm. A number of women have an in- 
creased frequency of micturition, both by day and by night, during 
the first three months. It is caused by the pressure of the bulky 
anteverted uterus on the base of the bladder. In some, this mark- 
ed frequency develops so suddenly after the first period is missed 
that the patient complains of it; but, in others, it remains unnoticed, 
and the complaint of frequency of urine is elicited on directly ques- 
tioning the patient. 

Qiiiickening. From about the eighteenth to twentieth week, 
slight flutter in the lower abdomen is felt by the patient At first, 
the flutter is so slight and occurs so infrequently that inexperienc- 
ed primigravidae are often not conscious of it until much later. 
Gradually, the flutter is more intense and occurs much more fre- 
quently. 

Breast Clianges 

Breast changes commence in the second month, and are both 
subjective and objective. 



70 


A TEXTBOOK OF OBSTETRICS 


Fullness of the breasts and tingling pains are usually noticed 
by the patient, and are useful early subjective evidences in primi- 
gravidae. 

Appreciable enlargement is noticeable towards the completion 
of the second month and, as pregnancy advances, the breasts be* 
come larger, firmer and nodular. The appearance of distended blue 
veins, which in some women form an intricate network imder the 
skin, is an early objective breast change. 

Alterations in Nipples and Areola. Pigmentation of the nipples 
and the areola are noticeable by the end of the second month. The 
woman may herself have noticed the deepening of the colour or 
may become aware of it on direct questioning. It is said to be more 
marked in brunettes than in blondes. The nipples become turges- 
cent and long, and many women complain of tingling sensation in 
the nipple area (Plate 29). 

The Montgomery's follicles, distributed in the areola, become 
more prominent and project above the surface. It is an early 
change which the patient frequently fails to notice until her atten* 
lion is drawn to it. The secondary areola appears after the fifth 
month. It is an irregular, pigmented area surrounding the primary 
areola. It is clinically unimportant, as there are several other posi- 
tive signs of pregnancy by then. 

A few drops of watery secretion can be squeezed out of the 
nipples from the end of the third month. In primigravidae, it is 
a diagnostic sign. In some raultigravidae, thick creamy secretion 
persists even after lactation and has no diagnostic significance but, 
when watery secretion can be obtained from one of the ducts, it is 
significant of a fresh conception. 

Abdominal Examination 

Before the end of the twelfth week, the pregnant uterus re- 
mains a pelvic organ. An anteverted gravid uterus is sometimes 
palpable just above the upper margin of the symphysis pubis, even 
before the twelfth week; while a retroverted uterus takes a longer 
time to rise out of the pelvis and, frequently, the upper margin 
is not fell until the end of the thirteenth week. Therefore, the diag- 
nosis of pregnancy for the first twelve weeks is made only on \’aginal 
examination. 

Inspection. Pigmentation. In many women, the linea alba is 
visible as a well marked brown line. In some cases, the groin area 
also is brown pigmented. 
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Striae Gravidarum. In many women, irregular lines are seen 
in the skin of the abdominal wall below the ximbilicus. These lines 
are due to stretching of the dermis caused by progressive disten- 
sion of the abdomen- The occurrence of striae is variable and de- 
pends on elasticity of the individual’s skin- Some women have few 
or no striae even after several pregnancies, while others have 
numerous striae in their first pregnancy. Striae are likely to occur 
more in obese than in thin women. Overdistension of the uterus 
by hydramnios or multiple pregnancy almost always disfigures the 
skin by multiple striae. The striae are pink in the first pregnancy, 
but become while and remain so subsequent to the first confine- 
ment. In some, particularly obese women, the striae are seen on 
the upper thighs and gluteal regions. Increased activity of the 
glucocorticoids during pregnancy is believed to play a causative 
role in the development of striae (Plate 30) . 

Foefal Movements. In the later part of pregnancy, foetal 
movements are sometimes visible. They are more apparent in mul- 
tiparae having a thin and lax abdominal wall. Occasionally, they 
appear so superficial as to arouse a suspicion of abdominal preg- 
nancy. 

Changes of Size and Shape. After the fourteenth week, en- 
largement of the abdomen is visible. In a vertical lie, It is elongated 
in shape, convex in the centre, without bulging of the flanks. In 
posterior positions of the vertex, the abdomen is flattened in the 
centre, and is bulging in the flanks. In a transverse lie, the abdo- 
men is more broad and shorter in length as compared to the term 
of pregnancy. 

Palpation. After the sixteenth week, diagnosis and duration of 
pregnancy can be easily made by detection of the following signs: 

Eartemal BalloUment. From about the sixteenth week until 
the end of the twentieth week, the entire foetus can he moved in- 
side the uterine cavity. To elicit external ballottment, a hand is 
placed on either side of the uterus, and when gentle pressure is 
given by one hand the moving away of the foetus from that side 
to the opposite side is felt as a repercussion by the other hand. It 
is a reliable sign to differentiate a normal pregnancy from a molar 
conception, from uterus uniformly enlarged by a fibromyoma and 
from an ovarian cyst. External ballottment might be simulated by 
a subperitoneal pedunculated fibromyoma, or a malignant ovarian 
mass floating in ascitic fluid. 

Foetal Ports. From the twenty fourth week onward, the dif- 
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ferenl parts of the foetus Ccui be recognised by abdominal palpation. 
Frequently, tlie active movement of the foetus can be felt by gent- 
ly pushing it away when it may respond by a movement. 

Intermittent Contractions. Braxton Hicks was the first to re- 
cognise the occurrence of Intermittent painless uterine contrac- 
tions. The description given by him is quoted here: "If, then, the 
uterus be examined without friction or any pressure beyond that 
necessary for full contact of the hand continuously over a period 
of from five to twenty minutes, it will be noticed to become firm 
if relaxed at first, and more or less flaccid if it be firm at first. It 
is seldom that so long an mterval occurs as that of twenty minutes; 
most frequently, it occurs every five or ten minutes, sometimes 
even twice in five minutes”. 

Braxton Hicks’ sign is valuable os a corroborative sign, parti- 
cularly in a uterus overdistcnded by hydramnios, when foetal parts 
cannot be palpated. Such an overdistended uterus Is likely to he 
mistaken for an ovarian cyst, but the occurrence of intermittent 
contractions definitely excludes an ovarian cyst. 

Ausailtation. Foelal Heart. Tlie foetal heart sounds can be 
distinctly heard from after the sixth month. The rate varies bet- 
ween 120-140 per minute. At the sixth month, they are usually 
best heard in the middle line, but, after the twenty-eighth week, 
their location is determined by the position and lie of the foetus. 
They are likely to be confmsed with the maternal heart sounds, but 
the error can be readily avoided by comparing their respective 
rates. 

Funic or Umbilical Souffle. Hie rate corresponds uilh the 
foetal heart rate. It is a blowing sound produced by some obstruc- 
tion to the flow of blood in the cord. Persistent hearing of funic 
souffle is likely when a loop of the cord is round the neck of the 
foetus. 

Uterine Souffle. It is a soft blowing sound synchronous •with 
the pulse of the mother. Its mode of occurrence is not definite, but 
it is probably due to the passage of blood through the uterine ves- 
sels. 


Ya^nal Examination 

In the early weeks of pregnancy when the uterus is a pelvic 
organ, diagnosis of pregnancy can only be made by a vaginal exa- 
mination. In the later months, even when pregnancy can be de- 
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finitely diagnosed by abdominal palpation, a vaginal examination 
should not bo omitted, because a pelvjc tumour or malignancy of 
the cervix will be occasionally detected. 

Alterations tn Colour of Vulvar and Vaginal Mucous Mcm- 
hranc. Purplish blue discolouration of the vulva and the vagina 
appears from the second month and increases in intensity during 
the next three months. It is seen on the inner side of the vulva 
and in the vagina; it increases in intensity from below upwards. 
It is due to increased vascularity and, sometimes, occurs apart 
from pregnancy. It is a corroborative evidence of pregnancy. 

Change in Size, Shape and Consistency of Uterus. In the early 
weeks of pregnancy, the uterus becomes globular and soft. When 
there is doubt about the ovum having perished, the consistency of 
the uterus is a fairly good guide because an enlarged soft uterus 
indicates a live ovum. A uterus enlarged by a single intramural 
fibromyoma may confuse diagnosis when the fibromyoma has been 
softened by extensive hyaline degeneration. 

Softening of Cervix. Hie cervix softens from the second 
month and, as pregnancy advances, it is so softened that it affords 
a marked contrast to the non-pregnant, firm cervix. In the early 
months, a definite vaginal portion of the cervix is felt, but, after 
the ttventy fourth week, the cervix is gradually ‘taken up’, and 
the portio vaginalis is gradually reduced in length. Softening of 
the cervix during pregnancy is characteristic and is not simulated 
by any other condition. 

Hegor’s Sign. It can be elicited between the sixth and the 
tenth week. Upto the tenth week, the ovum occupies the upper 
part of the corpus, and the softened isthmus and the supra vaginal 
portion of the cervix are readily compressed during bimanual pal- 
pation thereby giving the impression of the fingers of the two hands 
meeting each other. When the uterus is anteverted, two fingers arc 
inserted into the vagina, and the tips are placed in the anterior for- 
nix. The external hand is placed on the abdomen over the posterior 
wall of the uterus bringing the tip-s of the fingers to a level as near 
as possible to the fingers in the anterior fornix. By gentle pressure 
of the two hands, an attempt is made to make the internal and the 
external fingers meet. When the uterus is retroverted, the sign is 
elicited by placing the vaginal fingers in the posterior fornix and 
the abdominal hand is placed on the anterior wall^ of the 
' uterus by dipping the fingers from above the symphysis pubis. 
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It is a very reliable sign and characteristic of early pregnancy. 
After the tenth week, the ovxim occupies the low’er part of the 
uterus also, and the sign cannot he elicited. The bladder must 
he empty and the sign is better elicited when the subject is thin 
and abdominal wall is relaxed (Fig. 13). 



Fig. 13. Bimanual vaginal method of detecting Hegar's sign. 

Internal BaUoltwent. From about the end of the fourth month, 
the foetus is large enough to be ballotted by the fingers placed in 
the vagina. Internal ballottmcnt can be elicited at an corlier stage 
of pregnancy than the external ballottment. It is a useful sign 
when external ballottment is unsuccessful, as in obese women, 
women having a tense abdominal wall and in molar pregnancy. To 
ebett the sign, the patient is kept in the dorsal position with the 
shoulders well raised so that the foetus tends to fall in the lower 
part of the uterus. Two fingers are placed in the anterior or the 
posterior formx depending on from which of the fomices the foetus 
can be well felt. Two fingers are placed in the anterior fornix and 
an upward thrust is made by the fingers. If there is a foetus, its 
gravitation into the lower part can be felt by an impact on the 
tips of the fingers. If an impact is not elicited, a similar attempt 
is made from the posterior fornix (Fig. 14). 

Palmer's Sign. The rhythmic contraction and relaxation of the 
uterus can be elicited at intervals of one minute during the early 
weeks of pregnancy. Upto about the eighth week, each contraction 
lasts for about 30 seconds, followed by relaxation of an equal dura- 
tion. After the tenth week, the interval between each contraction is 
progressively lengthened. The palpation of these frequent inter- 
mittent contractions during bimanual examination aids in the diag- 
nosis of pregnancy. 
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Fig. 14, Method of detecting Internal ballottment. 

Biologicat Tests 

Since the introduction of a biological test by Aschheim and 
Zondek in 1928, the diagnosis of pregnancy has been considerably 
simpliiied. The test depends on the excretion of luteinizing gonado- 
trophic hormone in the urine of pregnant women. The Aschheim 
Zondek test is performed on isolated immature mice, but many 
other moddications have since been made, and several other ani- 
mals are utilized for this test. 

Aschheim Zondek Test. The chorionic gonadotrophins in the 
urine of pregnant women produce a precocious ovarian cycle in im- 
mature mice. Small quantities of urine ore injected, several times 
daily for three days, into two or three weeks’ old immature white 
mice. The animals are killed on the fifth day and examined for the 
presence of haemorrhagic follicles in the ovaries. 

Friedman's Test. Early morning sample of urine is collected 
on two successive days and is stored in a refrigerator. If any pre- 
cipitate is present It is removed by filtering or centrifuging. Eight 
C.C. of urine are injected in the morning, evening and the next 
morning in the aural vein of an isolated, at least seventeen weeks’ 
old, mature female rabbit. The ovaries are examined for haemor- 
rhagic follicles and corpora lutea 48 hours after the injection. 

Indian Male Toad Test. The Indian male toad, Bufo melanos- 
ticus, is easily available in India and is very suitable because it 
does not show seasonal variations in response to the gonadotro- 
phin. The specimen of urine is kept in a cool dark place before 
use. In order to avoid mortality amongst the animals, concentrates 
of urine, instead of neat urine, is used. The urine is concentrated 
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by Weisman and Coates Method. Twenty c.c. of acetone are added 
to 10 C.C. of urine and the precipitate is allowed to settle. The pre- 
cipitate is dried free from acetone by means of a suction pump and 
suspended in 1 or 2 c.c. of distilled water. The clear supernatant 
fluid after centrifuging the aqueous suspension is injected very 
slowly m the dorsal lymph sac and the needle ■\sdthdra\vn several 
seconds after the material has been injected. The cloacal contents 
are examined microscopically for spermatozoa at hourly intervals 
for four hours. The presence of spenns indicates positive reaction, 
irrespective of motility or otherwise of the sperms. 

Twenty Four Hour Hat Test. The usual monung sample of 
urine is to he collected, at least 50 c.c. in a clean glass bottle. Cathe- 
terization is not essential; a mid stream sample directly collected 
into the bottle is sufficient. Water intake is to be restricted on the 
previous evening and night. 

In the laboratory the urine is filtered and tested for albumin 
end sugar. Two c.c. of the filtered urine are then injected sub- 
cutaneously in the abdomen on one side and another 2 c.c. on the 
opposite side after four hours. The animal used in the test is the 
white female rat 20 to 40 days old. 

The animal is killed and the abdomen opened after 24 hours 
when enlarged congested ovaries with haemorrhagic corpora lutea 
denote positive result. 

For quantitative test, dilute urine 1/100 and inject two doses 
each of 2 c.c. as usual. 

Immunological Pregnancy Test. fWide-Gemzell Test). Al- 
though these biological tests are mostly reliable and rapid, the 
common draw-back about these tests concerns the universal avail- 
ability of suitable animals throughout the year. With the report 
of Wide and Gemzell, it now appears that an equally reliable and 
rapid test without using an animal is within our reach. The prin- 
ciple underlying the Wide-GemzcU test is immunological wherein 
neutralisation of immune antibodies against human chorionic 
gonadotrophin (HCG) takes place if the suspected urine contains 
HCG. Such neutralisation, if it takes places, is demonstrated by 
the hemagglutination inhibition reaction using sheep red blood cells 
coated with HCG. 

Radiological Examination 

Radiological investigations have been described in a later 
section. 
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Differential Diagnosis of Pregnancy 

Though the diagnosis of pregnancy has been considerably sim- 
plified by employing the biolo^cal tests and radiological examina- 
tion in doubtful cases, still the clinical sense must be fully employed 
before hurriedly resorting to these special investigations. The 
present trend of by-passing the clinical evaluation of the diagnosis 
of pregnancy is imfortunate. To remain a good clinician, the stu- 
dent should always attempt to diagnose pregnancy by the various 
clinical signs, and to seek the help of the laboratoiy only when 
necessary. 

Differential Diagnosis before the Sixteenth Week of Pregnancy 

Uterine Pregnancy loith Lateral Flexion of XJleru&. A laterally 
flexed pregnant uterus of 8 to 10 weeks' size is likely to cause 
confusion. The important point to bear in mind is that whenever 
a mass is palpated in one of the fomices and the uterus cannot be 
felt separately from the mass,* further observation and examination, 
if necessary imder anaesthesia, must be done. It will then be 
possible to correct the laterally flexed gravid uterus into an anto- 
verted position, and the mass whid) was previously felt in the 
fornix is proved to be the gravid uterus. 

Incarcerated Retroverted Granid Uterus and Pelvic Hcenuzto- 
cele. The incarceration of a retroverted gravid uterus occurs he- 
ween the twelfth and the fourteenth week. It is generally mistaken 
for an ectopic pregnancy in the third month of gestation. Dysuria 
and, later, retention of urine occur in both the conditions. In both, 
the cervix is pushed behind the symphysis pubis, but in the case 
of a retroverted gravid uterus, it is directed well forward also. In 
a retroverted gravid uterus, the fundus or any part of the utenn 
is not felt separate from the mass in the pouch of Douglas, while 
in pelvic haematocele a small portion of the uterus or the whole 
of it can be palpated on the fop of the mass. A retroverted gravid 
Uterus is uniformly firm, while a pelvic haematocele is of irregular 
consistency, being soft in some places and firm in others. 

Uniform Enlargement of Vterxis by A Single Intramural 
Eibromyoma. Difficulty frequently arises in excluding pregnancy. 
In every case of doubt, presmancy must be excluded by a biologi- 
cal test or radiological test before deciding unon an operation. 
Even on opening the abdomen, it is, at times, difficult to differen- 
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Uate between a pregnant and a soit fibromyomatous uterus. In 
sudi confusing cases, a long needle with a syringe attached to it 
should be passed into the uterine cavity. Drawing of liquor amnii 
is a conclusive evidence of pregnancy. 

Dysfunctional JJterixi.e Bleeding. In some cases, bouts of bleed- 
ing occur after intervals of 6-10 weeks’ amenorrhoea. The uterus 
is often enlarged to about 6-8 weeks’ pregnancy. Amenorrhoea 
associated with enlargement of the uterus is sometimes mistaken 
for a uterine pregnancy and the subsequent bout of bleeding for 
an abortion. 

Ovarian Tumour associated with Uterine Pregnancy. The 
enlarged uterus and a small ovarian tumour lying side by side in 
the pelvic cavity form an indefinite mass and confuse diagnosis. 
If the cyst can he pushed up out of the pelvis during a bimanual 
examination, the enlarged pregnant uterus can be readily ident- 
fied. The confusion is greater when the cyst is incarcerated in the 
pelvis, because the acute abdominal pain and other signs of an 
abdominal emergency with amenorrhoea lead to a mistaken diag- 
nosis of an ectopic pregnancy. 

Differential Diagnosis after the Sixteenth Week of Pregnancy 

As a rule, uterine pregnancy can be confidently diagnosed by 
abdominal palpation and ausculation of foetal heart sounds, but 
there are occasions when diagnosis is in doubt. In addition to the 
biological test, radiological evidence of a foetal skeletal shadow 
clinches the diagnosis. The following conditions cause confusion 
in diagnosis'. 

Pregnancy in a Fibrumyomatotw Uterus. It is difficult to 
palpate the foetus in a uterus containing multiple fibromyomata. 
Positive internal ballottment helps in diagnosis. Hearing of foetal 
heart sounds is a definite sign of pregnancy. Radiological exami- 
nation is frequently necessary not only for diagnosing pregnancy, 
"but also for finding out position of the foetus. 

A Large Ouarian Cyst Associated with Pregnancy. The cyst 
occupies so much space in the abdominal cavity that the pregnant 
uterus is pushed laterally to one side. A soft cervix, positive internal 
ballottment, and breast changes arc helpful signs in the diagnosis of 
an associated pregnancy. A large cyst should be excised to allow 
the pregnancy to continue unhindered and, even an accidental 
finding of a pregnant uterus after opening the abdomen, is not a 
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serious clinical mishap as the cyst has to be removed in any case. 

Ouerdistension due to Hydromnots or Multiple Pregnancy. In 
an excessively overdistended uterus, the foetus cannot be palpated 
and foetal heart sounds may or may not be heard. Fluid thrill is 
usually present, and radiological evidence is most helpful as it not 
only detects the foetus but also some foetal abnormality which is 
often present in such cases. 

Pseudocycsis (Spurious Pregnancy) 

•It is a rare condition in which the patient imagines that she 
is pregnant. It is usually observed in frustrated women nearing 
their menopause who intensely desire to have children and genuine- 
ly deceive themselves that they have at last become pregnant. The 
amenorrhoea of approaching menopause makes their belief stronger. 
It may also occur in younger women and, though in them the cyclic 
menstruation occurs, they yet attribute this bleeding as an asso- 
ciated complication of their pregnancy. 

Subjective symptoms, like nausea and vomiting, occur and 
imaginary foetal movements are also felt by the patient which 
are, in fact, violent gaseous movements in the intestines. In some 
cases, enlargement of breasts, increased pigmentation and secre- 
tion have been observed. 

The diagnosis of pseudocyesis is not difficult. To convince the 
relatives that the enlargement of the abdomen is not due to preg- 
nancy, an examination under anaestiiesta may be necessary. Heali- 
satlon comes to them when they see the abdomen become flattened 
under anaesthesia. In an obese patient, it gives an opportunity to 
the obstetrician to perform a bimanual examination and make him- 
self doubly sure that the uterus is not enlarged. Even after a nega- 
tive biological test and even in the absence of foetal skeletal shadow 
on radiological examination, it is extremely difficult to convince 
the patient that she is not pregnant. The author had a patient who 
remained unconvinced and made all preparations in expectation 
of her offspring. She developed psychosis when the expected 
labour did not set in after eleven months’ amenorrhoea. 

Diagnosis of Intra-uterine Death of Foetus. In the early 
months of pregnancy, diagnosis of the ovxim having perished is 
frequently difficult and repeated examinations are necessary to de- 
monstrate that the uterus has ceased to grow. The most convinc- 
ing evidence is the reduction in the size of the uterus. As a rule, 
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the biological test becomes negative about two weeks after the 
death of the foetus. A po«Uve test does not necessarily mdicats 
that the foetus is alive as the chorion is capable of secreting tho- 
rionic gonadotrophins for three to four w'eeks after foetal death. 
The persistent amenorrhoea, after a missed abortion with an almost 
normal sized uterus, is, at times, treated as a secondary amenor- 
rhoea of endocrine origin and its true nature is revealed only dur- 
ing a curettage. 

In the later months of pregnancy, the patient frequently seeks 
advice for the absence of foetal movements which were formerly 
present. %Vhen pregnancy has advanced to beyond 2i weeks, the 
absence of foetal heart sounds is a strong evidence of intra-uteiinc 
death of the foetus. When intra-uterine death of the foetus has 
occurred recently, the sire of the uterus will be as expected ac- 
cording to the period of amenorrhoea, and reduction in size of the 
uterus will be apparent after repeated weekly examinations. Re- 
gressive changes in the breasts occur, but absolute reliance cannot 
be placed on these changes. 

Radiological evidence of intra-uterine death is obtained from: 
(1) Spalding's Sign. Within a week or ten days after intra- 
uterine death, the foetal skull bones overlap as a result liquefac- 
tion of the brain substance (Plate 31). (2) ExoggeTated. Curva- 

lure of Foetal Spine. This test ako requires several days to 
develop as it depends on the maceration of the spinous ligaments. 
It is not as reliable a sign as Spalding’s sign and should be con- 
sidered as a corroborative evidence. (3) Demonstration *>£ gas in 
the foetus may sometimes be visualised and is a strong corrobora- 
tive evidence of foetal death. 

Duration of Pregnanej*, From basal body temperature obser- 
vations, it is estimated that the duration of pregnancy, from, the 
date of conception to term, is bctw’cen 266 to 270 days. The aver- 
age duration of pregnanej' is about 280 days. The due date is 
calculated by counting nine calendar months forwards or three 
inonths backwards Srom the first day t>l the last Tnenstrual period 
and adding seven days. Thus, for instance, when the first day 
of die last menstrual period is on 1st of January then nine months 
forwards would be 1st of September and by adding 7 days the 
approximate due date would be 8th of September. It should be 
remembered that wide variations occur and the duration may he 
as short as 260 days or as long as 300 days. These variations arc 
due to varying lengths of cycles in women, and 280 days’ calcula- 
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tion is based on a regular 28 days’ cycle. As the post ovulatory 
period is constant between 13 and 15 days, calculation should be 
adjusted in shorter or longer cycles. Thus, a woman, having 40 
days’ cycle, would probably have ovulated about the 25lh or the 
27th day, and adding 270 days from the probable date of ovula- 
tion would be a more accurate calculation than the conventional 
one of calculating 280 days from the first day of the last menstrual 
period. 

The duration of regnancy has considerable medico-legal im- 
portance when legitimacy is in question. There is no uniformity 
in the decision given by the court English and American coxirts 
have considered legitimate birth even when pregnancy has ex- 
tended over 330 days. In such cases, the date of the last coitus 
and the duration of the menstrual cycle in that individual form 
important basis in calculation. In 1959, Perr reviewed the legal 
literature on alleged prolongation of pregnancy. 

There are circumstances when the conventional method of 
calculation is inapplicable and other means have to be employed. 
In India, prolonged lactation is common and a number of women 
conceive during the period of lactation amenorrhoea. ITiough sur- 
prlslng, it is still true that it is not uncommon to come across women 
who have no recollection of their last menstrual period. There are 
also instances where women do not menstruate throughout their 
reproductive life and, in them, calculation of the term of pregnancy 
cannot be arrived at in the usual way. In such cases, the patient 
should be instructed to make a note of the date when she first ex- 
perienced ‘quickening*. The date of ‘quickening’ experienced by a 
multiparae is reliable in calculation; but that recorded by primi- 
‘gravidae is useless as they feel the 'quickening* at a much later 
date due to their inexperience. 

Enlargement of the uterus and the height of the fundus are 
usually, but not in all cases, fairly accurate in arriving at the term 
of pregnancy. Enlargement of the uterus can be more accurately 
palpated in a thin than in an obese subject. An overrdistended 
uterus is of no value in calculating the date. 

References 


Perr I. N., Cleveland-Marshall Law: Review; 8, 234, 1959. 



DIAGNOSIS OF PREGNANCY 


81 


tion is based on a regular 28 days* cycle. As the post ovulatory 
period is constant between 13 and 15 days, calculation should be 
adjusted in shorter or longer qrdes. Thus, a woman, having 40 
days' cycle, would probably have ovulated about the 25th or the 
27th day, and adding 270 days from the probable date of ovula- 
tion would be a more accurate calculation than the conventional 
one of calculating 280 days from the first day of the last menstrual 
period. 

The duration of regnancy has considerable medico-legal im- 
portance when legitimacy is in question. There is no rmifonnity 
in the decision given hy the court. English and American courts 
have considered legitimate birth even when pregnancy has ex- 
tended over 330 days. In such cases, the date of the last coitus 
and the duration of the menstrual cycle in that individual form 
important basis in calculation. In 1959, Perr reviewed the legal 
literature on alleged prolongation of pregnancy. 

There are circumstances when the conventional method of 
calculation is inapplicable and other means have to be employed. 
In India, prolonged lactation is common and a number of women 
conceive during the period of lactation amenorrhoea. Though sur- 
prising, it is still true that it is not uncommon to come across women 
who have no recollection of their last menstrual period. There are 
also instances where women do not menstruate throughout their 
reproductive life and, in them, calculation of the term of pregnancy 
cannot be arrived at in the usual way. In such cases, the patient 
should be instructed to make a note of the dale when she first ex- 
perienced ‘quickening’. The date of ‘quickening’ experienced by a 
multiparae is reliable in calculation; but that recorded by primi- 
'gravidae is useless as they feel the ‘quickening’ at a much later 
date due to their inexperience. 

Enlargement of the uterus and the height of the fundus are 
usually, but not in all cases, fairly accurate in arriving at the term 
of pregnancy. Enlargement of the uterus can be more accurately 
palpated in a thin than in an obese subject. An overrdistended 
uterus is of no value in calculating the date. 

References 

Perr I. N., Cleveland-Warshall Law: Review; 8, 234, 1959. 



CHAPTER 2 


ANTENATAL CARE 

Caro of the expectant mother is a striking example of what 
can be achieved by ''preventive medicine'. Pregnancy and laboxir 
represent the highest biological function, and a pregnant woman 
should receive special attention. In many early civilizations, spe* 
cial attention was given to pregnant women. Ancient medical 
writings contain instructions, particularly as to their diet, their 
activity and the type of ointment which should be used in massag- 
Ing the abdomen to prevent striae gravidarum. These early teach- 
ings were forgotten until the end of the nineteenth century when, 
in 1892, Professor Budin introduced antenatal care in Charite Hos- 
pital, Paris, primarily to check the falling birth rate in France. In 
the British Isles, Ballantyne was the pioneer to start prenatal care 
in Edinburgh. Antenatal supervision was iirst introduced in India 
in the obstetric institutions of large cities in the early thirties o! 
this century. 

The chief objectives of adequate antenatal supervision are to 
reduce (1) maternal mortalily, (2) maternal morbidity, (3) peri- 
natal mortality, and (4) morbidity in the newborn. Besides these, 
it has helped in establishing a doctor-patient relationship, which 
has helped the obstetrician to gain the confidence of his patients. 
By proper orientation of the physiology of pregnancy and the pro- 
cesses of labour, the patient is reassured. Primigravidae are ap- 
prehensive because of the ‘fear of the unknown’ and are, particu- 
larly, in need of a certain amount of reassurance. 

The benefits of antenatal care are reflected in the reduction in 
maternal, and perinatal mortality. Best results are obtained where 
o prenatal clinic is a part of a well equipped maternity institution, 
so that continuous supetvUinu. by thje sama wjdical pccsnnxicl dur- 
ing pregnancy. labour, and the post natal period, is available. 

A ffravida is a pregnant woman. Thus, a primifTraoi'da is one 
pregnant for the first lime, scenTid»grat*idn is one who is pregnant 
for the second time, and a tnuhtipnuida is one who has been preg- 
nant ses'cral times. 

The term pom refers to pa<st pregnancies which have reached 
viability. Thus, a primipara is one who has delivered one viable 
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child. A multipara is a woman who has had two or more viable 

*'*?o ^rify, a woman may have become pregnant three times 
but, i£ only one of the conceptions has been carried to full term, 
she is a third gravida but a primipatn. j 

The terms, gravida and para, refer to ° 

foetuses. Thus, a woman who deUvers twins at the end of her fct 

presnancy, is still a primipara. 

A properly conducted antenatal examination consists of. (11 
history (2) general and systemic examination, (3) obstetac e^- 
mMon' (4) laboratory tests and radiological exanunation, and 
(5) instructions to the patient. 

History. The name and address of the patient, her occupa i , 
age ^d pmity are recorded. The expected date of « > 
culaled from the date of the last menstru^ me^rnd peS 
the patient does not recollect the date of her l^t 
or when she has conceived during fte perio jg weeks, 

rhoea, the date of quickening, which is 13 - 

is sought, and from that date the expected date of labour cai 

Family History. MulUple pregnancy has 
History ol tuberculosis in the family be ro- 

into. AUergic and hereditary diseases m the family shouJd 

corded. . a__f 

Post Illnesses. Past history of rheumatic fever is 
as 90 per cent of cardiac lesions result from i . ^ 3^. 

or healed tuberculous lesion is significant, as pre fjg-^ions of 

gravate or flare up the focus. Rickets, osteomdacm, ^ 

Se spinal column or the hip ioints, often r. 

pelvis Toxaemia in a previous pregnancy should always 

"“'ptt Obstetric History. It should be emP^fsed f j P^_t o^- 
tetric history is best recorded in chrono . labours and 
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eclamptic toxaemia or eclampsia, premature labour, Rh incompati- 
bility and intra-uterinc death of the foetus. 

Previous labours are to be regarded as normal when babies 
weighing 6 pounds or more were spontaneously delivered within 
24 hoxrrs of the onset of labour. Previous stillbirths, after prolonged 
labours or forceps deliveries, suggest cephalopelvic disproportion. 
Death of the foetus, shortly after an apparently normal labour, in- 
dicates intracranial injury from excessive moulding. Cephalopel- 
vic disproportion, malpresentation, malposition of the head, cord 
prolapse and rupture of the uterus arc some of the complications 
likely to recur in a subsequent labour. 

A history of rise of temperature for several days during the 
puerperium, secondary post parlum haemorrhage, infection of the 
perineal wound or the breasts may be obtained. 

History of Present Pregnancy. In the early months, nausea, 
vomiting, and frequency of micturition usually occur and readily 
respond to treatment. Difficulty during micturition or retention of 
urine occurs about the 12th to 14lh week, when a retroverted gra- 
vid uterus gets incarcerated in the pelvic cavity. Excessive vomit- 
ing, oedema and evidence of toidcity suggest a molar pregnancy. 

In later months, slight oedema of the feet normally occurs in 
many women. Marked oedema occurs in toxaemias, hypoprotelnae- 
mia, severe anaemia, decompensated cardiac disease, and chronic 
nephritis. Besides oedema, other symptoms of toxaemia, such as 
persistent headache, oliguria, epigastric pain and visual distur- 
bances, should always be inquired into. Ordinarily breathlessness 
is commonly due to flatulence and constipation, but breathlessness 
on exertion, cough and precordial pain occur In decompensated 
cardiac disease. Profuse, curdy or watery vaginal discharge, as- 
sociated with pruritus, is due to monihal or trichomonal infection of 
the vagma. Cramps in the lower hmbs is a common accompani- 
ment of later months of pregnancy. Heart bum is also a common 
symptom. Sleeplessness is a troublesome feature in some cases. 

General and Systemic Examination, No doubt, the detection 
and prompt treatment of obstetric complications, like malpresenta- 
tions and toxaemia of pregnancy, are an important aspect of antena- 
tal care. But it cannot be overemphasized that medical disorders, 
like anaemia, heart disease, diabetes, etc. during pregnancy, deserve 
an equally important attention. It is, therefore, a pity that, to 
roost students, many practitioners and some of the residents, an- 
tenatal supervision begins and ei:^^with~^tpaUon of the foetus 
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and auscultation of the foetal heart sounds. A casual and cursory 
antenatal examination is worse than tiseless in as much as it gives 
the patient a false sense of security. 

The patient should bo weighed at each visit. Excessive gain 
in weight, particularly in the last trimester, is usually due to 
oedema and is significant of impending pre-eclamptic toxaemia. The 
average weight gain after the 24th week is half kg. (o ne po und) per 
week. 

Nutritional anaemia is so common in the low income group 
that the evidence of anaemia should be the first thing to observe 
in the general appearance of the patient. Irrespective of clinical 
evidence of anaemia, a blood examination must be done at the first 
visit and repeated as often as is necessary. The average haemo- 
globin percentage in non-pregnant Indian women is usually between 
70 to 80 per cent, but, during pregnancy due to hydraemia of the 
blood, 65 per cent is considered as normal, and below 60 per cent 
is considered as anaemia. Bed blood cell count below 3 millions 
indicates anaemia. ABO and Rh-grouping of the blood should be 
determined. 

The blood pressure must be recorded at each visit as it is often 
the first evidence of impending pre-eclamptic toxaemia. The aver- 
age blood pressure reading of Indian women in the non-pregnant 
state is 100-110 systolic and 70-80 diastolic. During pregnancy, a 
rise of systolic pressure above 130 and diastolic above 00 should 
be considered as abnormal. It should be noted that at the first visit, 
due to emotional excitement, tho systolic blood pressxire often rises 
above 130, but as long as diastolic pressure remains normal, it is 
not clinically significant. 

The urine should be examined at each visit for the presence 
of albumin. Test for sugar in the urine should be done once in 
each of the three trimesters. 

A routine examination of the respiratory and circulatory sys- 
tems must be made at the first viat. A fully compensated congeni- 
tal or acquired valvular disease may thus be accidentally detected. 
Similarly, an early tubercular fo cus^ asthma or other pulmo nary 
conditions are thus diagnosed^ The breasts are inspected at the 
same time, particularly for the shape and size of the nipples. If 
the nipples are protruding, the patient should be advised to apply 
olive oil every night. If the nipides are depressed, she should be 
asked to make attempts to pull the nipples out by manipulation. 
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The teeth and the throat should be examined for evidence of a 
septic focus. 

Obstetric Examination, Jf the patient is seen before the 12tli 
week of pregnancy, a vaginal examination is necessary to confirm 
pregnancy. Should a retrofiexed gravid uterus be detected, it 
should be left alone, as it nearly always corrects itself. 

Before 2S weeks of gestation, abdominal palpation of the foetus 
for presentation and position is not clinically significant as the small 
foetus frequently changes its position, A breech or an oblique lie 
of the foetus after 30th week should be corrected by external ver- 
sion. As spontaneous version occurs in a number of cases after 
the 34th week, it is usual to delay version until that time. It is 
our practice to perform version at 30 w'eeks or thereafter as soon 
as an abnormal he is diagnosed, because version is easy while the 
foetus is comparatively small In cases of breech with extended 
legs, version frequently falls when attempted at 34 weeks, while 
it is usually successful when performed earlier. 

Fundal Heipht. The fundus is palpable just above the sym- 
physis pubis at 13 weeks, and reaches the umbilicus at 24 weeks. 
The duration of pregnancy between these two periods is roughly 
calculated by dividing the distance between the symphysis pubis 
and the umbilicus into three equal parts. At sixteen weeks, the 
fundus is one-third the distance, and at twenty weeks, two-third 
the distance above the symphysis pubis. Similarly, the distance 
between the umbilicus and the xiphistemum is divided into three 
equal parts. At 28 weeks, it is ooe-lhird the distance, and at 32 
weeks, two-third the distance atiove the umbilicus. At 30 weeks, 
the fundus is just below the xiphistcroum. With the engagement 
of the presenting part in the last weeks of pregnancy, the height 
of the fundus at term is at a lower level than at 3G weeks (Fig. 15) . 

For accurately measuring the height of the fundus, the blad- 
der should be empty. If the uterus is deviated to one side, it should 
be brought in the midline. One end of a measuring tape Is placed 
at the upper border of the symphysis pubis and the height measur- 
ed as sho\vn in Plate 32. It is preferably measured in centimetres 
or, if taken in inches, it is converted into centimetres by multiply- 
ing the height in inches by 2.5. To obtain the approximate duration 
of pregnancy in months, the height in centimetres is multiplied bj' 
2 and divided by 7. Thus, a fundal height of 12 inches, when con- 
verted into centimetres (12 x 2.5) becomes 30 cm.; when multi- 
plied by 2 this becomes 60, and divided by 7, calculates approx:- 
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Fig. IS. Fundal height at different weeks of pregnancy, 
mately to 8i months. An eztsy way to remember Is that, after the 
sixth month, twice the fundal height in centimetres is in multi- 
ples of 7. That is 49 at 7 months, 56 at eight months, and 63 at 
nine months. 

The girth of the ohdomen is measured by passing a tape round 
the abdomen at the level of the umbilicus. The average measure- 
ment at full tenn is between 82 and^? cm. (32 and 35 inches) 
(Plate 33). ^ 

Palpation of Foetus. The patient is examined in the dorsal 
position with the knees slightly bent. The abdomen is completely 
uncovered. The parts of the foetus which can be separately identi- 
fied are the head, the breech, the back, the limbs and the anterior 
shoulder. As the lie of the foetus is vertical in roore than 95 per 
cent of the cases and, since the head of the foetus lies in the lower 
pole of the uterus in 97 per cent of the cases of vertical lie, it is 
best to palpate the lower pole of the uterus (first pelvic palpation) 
followed by palpation of the fundus (fundal palpation), and then 
the back and the limbs (lateral palpation). Finally, the attitude of 
the head, its position in relation to the pelvic brim and the anterior 
shoulder is palpated by the second pelvic grip. 

Patolicfc’s Grip (First Pcltnc Palpation). Standing on the right 
side of the patient and facing her, the vilnar border of the right 
hand is placed along the left Pouparts* ligament and the outstretch- 
ed thumb along the right Pouparts* ligament. A wide grip of the 
lower pole is thus obtained. The head is palpated as a smooth, 
round, hard mass which can be haiUotted from side to side. Ballott- 
■vient is most important for confirming the head (Plate 34). When. 



A TEXTBOOK OF OBSTETRICS 
tsllotlrf and is lerm- 

ed float, ng when a part of the head has entered the brim the 

S ““I limM baUottment is possible 

When the b, parietal diameter of the head has gone below^k na 

Z pZZll tio nT fo' 

”ta hT t “ ”°‘ “ is continuoi^s with the 

L™ often '■“'J is at the fundus, and is 

oenhe of "ho funLT T^rT ""r 

fundiK in ‘s necessary to palpate the 

in L centre To'rS'T 

at the fundu^ (Plate^SS). " ^'^d at any of these sites 

by PIacin°the°*oabn fl i'^" Palpaled 

of r bai a s^tlb °" “'s™s. On fte side 

the oppLte'sidriml^^lJ?-'*'^ contmuous area is palpaled. On 
move aivay durins ml f * definite knobs, which frequently 

distincr pals l"',r 

not so in oceioifa • ** SAienor positions, but frequently, 
occiput, the irreguIarilieTo't^'r°'h. “"srior positions of tho 
Posite to that of the back and u Palpaled on the side op- 

Pito posterior poritiLf't^ M I" “SSi- 

opposite side but aUo ta the midltae""" ““i “"'S’ “" ‘b" 

same side as the back. It will distance on the 

minal svall is convex and dom " "bdo- 

ie flat in posterior positions (Plate lef “ 

nimingThe““'ranr ”>0 Person e.xa. 

bands are placed flat on ctt, *^“^1 side facing her feet Ihe 
men. The hS is Mranfhnl, ■>“ "bdo- 

presence or the absence of the f°J'i bands; thus the 

Ihe position of ‘brpreseLmet'Ir'i^!?, 7““.“ “"2™“''- 

■s agam cheeked to observe whefte .“."“'"b™ ‘o the pelvic brim 
aged, by trjnng to reach the t " m floating, engaging, or eng- 

The aSitude orS he,d°'''“* *“ ^ead. 

finger Up, „f „„ the c^nSl ^“'etmined by placing the 

same side as the back on 4 prominence which is on the 

Mck, and placmg, on the other side, the finger 



'ANTENATAL CARE 


tips of the other hand on the sinciput. It will he obvious that when 
the head is well flexed, the occipital prominence is at a lower level 
than the sinciput. When the head is partly deflexed, the occipital 
prominence and the sinciput are at the same level. In fully extend- 
ed positions of the head, the sinciput will be at a lower level than 
the occipital prominence (Plate 37). 

Anterior Shoulder. The position of the anterior shoulder is 
located by slowly sliding the finger tips upwards from the head 
until the groove of the neck is palpated. By further upward move- 
ment of the fingers, a well-marked prominence on the same side as 
the back just above the neck, is palpated, and this is the anterior 
shoulder. An alternative method is to trace the back from the 
fundus doivnwards. The knobby projection at its lower end is the 
anterior shoulder. The position of the anterior shoulder is about 
li inches from the midline in anterior positions of the back, and 
about 3i inches away from the midline in posterior positions of 
the back. The height of the anterior shoulder, from the upper 
border of the symphysis pubis, is 4| inches or more when the 
head is fioaUng, between 3 to 4 inches when the head is engaging, 
and li inches when the head is deeply engaged (Plates 38, 39, 40). 

Auscultation of Foetal Heart. At each visit, the foetal heart 
sounds must be auscultated. Due to the limbs being folded over 
the foetal chest, the heart sounds are not clearly audible over file 
precordial region of the foetus. They are easily audible on the 
same side as the back in the interscapular region. As the intersca- 
pular region is close to the anterior shoulder, the stethescope, plac- 
ed just above and lateral to the anterior shoulder, readily locates 
the sounds. 

In cephalic presentations, the heart sounds are audible in the 
lower abdomen. In anterior positions, they are heard best about 
li inches away from the midline. In posterior positions they are 
heard 3 to 4 inches away from the midline or even as far out as in 
the flanks. Their distance from the symphysis pubis depends on 
the position of the head in relation to the pelvic brim. 

In posterior positions of the back, the heart sounds are audible 
in the flanks on the same side as the back but due to the exten- 
sion of the foetal spine, the precordial region is close to the abdo- 
minal wall and the heart sounds are also audible on the side oppo- 
site to the back. The inexperienced frequently depend on diagnos- 
ing the position of the foetus from the position of the heart sounds, 
and mistake the posterior position for the anterior position of the 


sounds i„"u,e I?ftt“urirj ’'^ »'"• 

Of 

(he tern, of preenancv Ld “■>“‘>“3 ■>" the position of the heck, 
<0 the pelvic brii hVel*" “f “'o breech in relaUon 

are heard at a relatively W fe^'wa" *0? 

is variable. sounds nj oblique and transverse h'e 

or less constant, ^'r^tag frtra'lSo’to'lMO “ more 

Funic SouffLf. Tt is a WoJ ’’F^ 

foetal heart rate. It i. >,„,n v® synchronous with the 

has no obstetric significance hiu 

pregnancy. It vras first described b ” ’* a positive sign of 

vations On Obstetnc AuscultaU^. b, "Obser. 

tion is in the umbilical vittin .s. * ^^nwjonest site of produe- 

flow of blood is obstructed ' which the 

dilated ™ter?d«iseh ‘Si u •brough the 

ohronous with the maternal nulw ° blowing sound, syn- 
Clinical PeHimctry Th 

“g external measurements U estimated by tak- 

external measurements give a mi examination, Tie 

snreraents of the brim At ,b . '^bmale of the inlemal mea- 
ments give a fairly accurate w°dth"’r*'T'™’ '**^rnal measure- 
posterior diameters. Clinical rJi • transverse and antero 

ter on Contracted pelvis ^ vunetry is described in the chap- 

. Vaginal ExamL«cn. A vaginal - 
sue of the bony pelvis, should ^7 to assess the 

^*sits. In an occasional case »h Coring one of the antenatal 

be detected on vaginal examine. “ “* = PeWe tumour will 

of the pelvis in multigravidae fbe size 

edvances, there is “pevidae. As pregnancy 

eeeier. ® Pefu'e tissues which makes 

pressed upwards and bllS-arffT 'b" ''=8™ and 

conjnnato is the distanc.*'’f Promontory. The 

f er of the symphysis pubis to the”*”',*^t' *be lower 

punw to the central point ol the promon- 


ANTENATAL CARE 


dl 

tory of the sacrum. In a normal sized pelvis, the promontory can- 
not be reached. When a bony point is reached, it might be the pro- 
montory or the first sacral ridge. In the case of the promontory, 
when the finger is pressed further upward, the bone recedes and 
passes out of reach, whereas the finger passed beyond the sacral 
ridge is still in contact with the bone. When the promontory is 
reached, the diagonal conjugate is measured by marldng off the 
point where the lower border of the symphysis pubis comes in con- 
tact with the forefinger. The hand is withdrawn, and the distance 
between this point and the tip of the noiddle finger is measured. By 
deducting i inch for the thickness of the symphysis, the diagonal 
conjugate is obtained. 

The inclination and the curvature of the sacrum is assayed. 
Normally, the ileo-pectineal lines are felt far out laterally, having 
a broad curve. The side walls of the pelvis are concave in a gynae- 
coid pelvis, but in the android type the side walls are relatively 
less curved. The width of the sacro-sciatic notch is estimated. A 
broad notch is more than two fingers wide. Next, the ischial spines 
are palpated. Curving in of the tips of the ischial spines indicates 
a narrow mid-pelvic plane. The symphysis pubis should have a 
fiat surface, and 'beaklng* of the pelvic surface indicates an osteo- 
malacic pelvis. The width of the pubic arch is estimated as the 
fingers are being withdrawn. It is important to note whether the 
sub-pubic angle forms a wide arch (Norman arch) or the sub-pubic 
angle is acute (Gothic arch). A ‘Norman’ pubic arch is more 
favourable than a ‘Gothic’ arch. «===*-' 
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HYGIENE OF PREGNANCY 
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Vitamins. The importance of vitamin-rich diet in pregnancy is 
self-evident. Vitamin A increases wsistance to infection and is 
important to prevent infection during pregnancy, labour and puer- 
perium. Milk and milk products, carrots, green leafy vegetables 
and yellow fruits contain vitamin A. Besides vitamin intake in 
foodstuffs, it is necessary to supplement daily 5000-10000 LU. of 
vitanun A. 

All the vitamin B fractions ate essential for proper nutrition. 
Deficiency of pyridoxine, Ba, is particularly observed in the early 
months, giving rise to excessive nausea and vomiting. 

Deficiency of thiamine, Bi, is common during pregnancy due 
to the demands of the foetus. Its milder manifestations are cramps 
in the extremities; and a greater deficiency may lead to polyneuri- 
tis. As thiamine is destroyed during the process of cooking, a libe- 
ral supplement is necessary. 

Vitamin C is essential for normal iron absorption. Its defi- 
ciency causes spongy gums and its absence results in scurvey. 
Citrus fruits and tomatoes are rich in vitamin C and the diet 
should contain adequate amounts of citrus fruits and tomatoes. 

Vitamin D plays a part in maintaining calcium and phospho- 
rus metabolism. The orinary diet does not supply sufficient vita- 
min D and 400-800 I.U. should be supplemented daily. 

Vitamin E (a-tocopherol) is believed to be important in sus- 
taining pregnancy and its deficiency is regarded as a cause of abor- 
tion. 

Vitamin K should be supplemented at term so as to build up 
a reserve in the newborn. 

Minerals. The important mineral elements for human nutri- 
tion are calcium, phosphorus, iron, sodium and potassium. When 
these are present in adequate quantities in the diet, the other ele- 
ments, such as cobalt, manganese, etc- are also present in sufficient 
quantities. 

The demands for calcium are greatest during the last four 
weeks of pregnancy and, therefore, it is essential that maternal 
storage during the earlier months should be adequate to meet this 
sudden foetal need. The calcium contents of the foetus at term 
is about 25 gm. Foods rich in calcium are milk, eggs and some 
vegetables. About a pint of milk a day and a couple of eggs, sup- 
plemented by calcium gluconate tablets orally, would be sufficient 
for the needs of pregnancy. 

Phosphorus is required in moderate amounts and is present in 
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good quantity in milk, eggs and fish. However, too much phos- 
phorus tends to depress the diffusible senim calcium levels and, 
therefore, large quantity of milk is likely to have an oppoafe 
effect and symptoms of calcium deficiency, such as cramps, may 
occur. 


The metabolism of iron has been already described but it needs 
to be stressed that iron contained in an average balanced diet is not 
sufficient to meet the increased demands of the foetus and adequate 
supplement of medicinal iron is necessary. Only ferrous salts are 
absorbed and, for normal absorption, certain amino acids and vita- 
min C are necessary. 

From the above discussion of dietary requirements of a preg- 
nant woman, a balanced non-vegetarian and vegetarian diet should 
include the following foodstufb. 

Non-vegctarian Diet. Daily diet should consist of one-half to 
e ourths of a pint of milk, four ounces of fish or meat, a coup!? 
0 e^s, an ounce of butler, green leafy vegetables, two tomatoes, 
and two oranges or sweet limes. 
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week and thereafter, the garments should be such as not to cons- 
trict the waist. In India, saree is an easily adjustable form of dress. 
For those accustomed to European dress, especially tailored gar- 
ments, which fit loosely round the waist and which can be removed 
or put on without much effort, are available. 

During pregnancy, low heeled shoes are advisable. High heeled 
shoes increase the lordosis and often lead to backache. Besides, 
low heeled well-fitting shoes maintain a good balance and firm 
footing. 

Sexual Intercourse During Pregnancy. All conceptions until 
after the formation of the placenta, that is, up to 12 to 14 weeks, are 
rather unstable and any form of excitement, sexual, emotional or 
physical, is likely to cause abortion. 'Wgorous coitus during these 
weeks is likely to cause uterine contractions of such intensity as 
to start the process of abortion. Clinical evidence is in support 
and, therefore, advice should be given against indulging in coitus 
for the first four months of pregnancy. 

After the sixteenth week, coitus should be allowed until such 
term as when the discomfort to the woman makes it unpleasant 
Coitus should be avoided during the last six weeks of pregnancy. 

Care of Teeth and Gums. Teeth and gums should be inspected 
during prenatal supervision. There should be no hesitation in ex- 
tracting careous teeth, filling cavities and undertaking any other 
form of dental care that may be necessary. Those complaining of 
spongy gums or brittleness of teeth enamel require large doses 
of calcium and vitamin C. 

Constipation. There is a tendency to constipation due to dimi- 
nished physical exercise, hypomotility of the bowels, and in the 
latter part of pregnancy, the pressure of the uterus on the intestines. 

A pregnant woman should therefore be advised to drink good 
quantities of fluid, eat plenty of green leafy vegetables, and take 
reasonable physical exercise. If necessary, mild aperients, like milk 
of magnesia, prune juices and laxatives are prescribed. But strong 
purgatives and enemas should be avoided. 

Traocl. Clinical experience is that travel, regardless of dis- 
tance and type of conveyance, has no deleterious effect. However, 
travelling in the last weeks of pregnancy should be avoided. Women 
prone to abort should not imdertakc journeys in the earlier montKs 
of pregnancy. In any case, long journeys, and strenuous travels 
should be avoided as far as posrible. Car driving, during the ’ ” - 
half of pregnancy, is not advisable, as sudden Tjraking’ is likely to 



96 


! 

A TEXTBOOK OF OBSTETRICS ■ 


cause trauma to the abdomen from the sudden impact of the steering 
wheel. 

Douches. Douching should be avoided during pregnancy for 
fear of air embolism. 

Care of Breasts. Loose fitting breast supports are necessary. 
Progressive enlargement of the breasts stretches the mammaiy 
skin, and disfiguring striae are likely to develope. In order to keep 
the mammary skin soft and elastic, daily oil massage is beneficiaL 
The nipples are prepared for lactation by daily oil massage. In 
warm tropical climates, application of spirit to the nipples is not 
advocated. 



SECTION IV 

NORMAL LABOUR 


CHAPTER 1 

OBSTETRIC PELVIS 

The pelvic girdle is formed by the articulation of the two inno- 
minate bones, vnth the sacrum behind and with each other in front 
at the symphysis pubis. The pelvic girdle is divided into a “false” 
and a' “true” pelvis. The part above the pelvic brim is known as 
the “false” pelvis and the part below the brim as the “true” pelvis. 
The false pelvis has no obstetric importance and does not require 
further consideration. The true pelvis is divided into three parts: 
(he brim, the outlet and the pelvic covity. 

Brim 

The anatomical boundaries of the pelvic brim can be traced 
from the centre of the sacral promontory to the ala of the sacrum 
and from there to the sacro-iliac joint, the ilio-pectineal line, the 
ilio-pectineal enunence, the pubic spine, the pubic crest and the 
centre of the upper border of the symphysis pubis. 

Inclmatton. It is important to remember that the pelvic brim 
in the standing position is not horizontal, but is inclined to the 
horizontal at an angle of 55®, the promontory of the sacrum being 
approximately 9 cm. above the upper border of the symphysis pubis 
(Fig. 16). 

Axis of Brim. It is an iroaginaty Une drawn perpendicular to 
the plane of the brim at its centre, When this line is extended up> 
wards, it passes through the umbilicus, and its extension down- 
wards passes through the tip of Bie coccyx. The a^ds indicates the 
direction in which the foetus descends through the pelvic brim. 

The four diameters of the pelvic brim having obstetric signifi- 
cance are: the antero-posterior, the transverse, and the two oblique 
diameters. ^ 
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fHg. 16. A bisected pelvis showing the inclination of the pelvic brim; as la 
erect position. 

Hie antero posterior diameter of the brim, true or obstetric 
conjugate, Is measured from the centre of the sacral promontory 
behind to the point nearest to the promontory on the posterior 
surface of the symphysis pubis. 

The transverse <iameter is the widest distance between tie 
Uio-pectineal lines. 

^ The two oblique diameters are measured from the sacro-ibac 
articulation behind to the ilio-pectineal eminence of the opposite 
SI e. ^^e right oblique is the diameter measured from the right 
sacro-i 'ac articulation, and the left is that measured from the left 
sacro-Uiac articulation (Fig. 17). 



anteW* 

anterior , 
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For obstetric purposes, the pelvic brim is divided into an an- 
terior and a posterior segment at the widest transverse diameter. 
•Hie anterior segment is like a triangle with its base Sormed by the 
transverse diameter. The sides consist of the ilio-pectineal line. 
The sides form an angle of varying sire at the symphysis pubis. 
The capacify of the anterior segment depends on the length and 
the curvature of the pubo-iliac bones and on the size of the angle 
formed by these lateral boundaries at the symphysis (Fig. 18) . 



Fig. la. Fema!« pelvis showing the division of pelvic brim Into an anterior 
and a posterior segments. 

*^0 posterior segment is formed by the %vide8t transverse dia> 
meter in front, laterally by the mid-portion of the ilium which 
forms the summit of the greater sacrosciatic notch and posteriorly 
by the sacrum. The capacity of the posterior segment is variable 
and depends on the length of the posterior iliac x>ortion, the size 
of the sacrosciatic notch, and the size, curvature and inclination 
of the sacrum. 


Outlet 

The boimdaries of the anatomical outlet are the lower border 
of the symphysis pubis, the pubic arch, the pubic rami upto the 
ischial tuberosities, and from there along the greater and lesser 
sacrosciatic ligaments to the tip of the coccyx. These boimdaries 
do not lie in a single plane but form two triangular planes at an 
angle having a common base which is the line joining the ischial 
tuberosities. The anterior triangular plane has its apex at the 
pubic arch; and the apex of the posterior triangular plane is at the 
tip of the coccyx. 

It is evident that the outlet has lateral walls. The anterior wall 
b defective at the pubic arch. The posterior wall indudes the tip 
of the sacrum and the coccyx. The important considerations, of the 
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outlet, from the obstetric point of view, are the width of the pubic 
ordi, the antero posterior diameter, the bituberous diameter, and 
the posterior sagittal diameter of Klein (Fig. 19). 



Fig. 19. Outlet of pelw. AP., antero-posterior diameter; T. R-, transverse 
diameter. 

Pubic Arch. The pubic arch is rounded, Norman type as in 
the gynaecoid pelvis, or is angular. Gothic type as in the android 
type. The angle of the arch varies from 100® in the typical gynae- 
coid pelvis to as small as 65® in the extreme android type of pel- 
vis (Bg- 20). 


Fig. 20. Two variationa in shape of sub-pubic arch. A, wide angle (Nonnan 
type); B, narrow angle (Gothic type). 

The obstetric significance of the shape of the pubic arch is that, 
when the aich is narrow, a considerable part of the antero posterior 
diameter is wasted. In such a case, the difGculty in the delivery 
of the head will depend on the size of the posterior sagittal diame- 
ter of Klein. 

Antero Posterior Diameter. It is the distance from the centre 
of the lower border of the symphysis pubis to the tip of the last 
sacral vertebra. The length of the antero posterior diameter wll 
vary according to the forward or the backward tilting of the sac- 
rum. As mentioned before, the obstetric utilisation will also de- 
pend on the shape of the pubic ardi. 

Bituberous Diameter.. The width of this diameter is determin- 
ed by the ^vidth of the pubic arch and the length of the pubic rami- 
In the gynaecoid pelvis with a wide Norman arch, the distance is 
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reater than in the android type of pelvis having a narrow Gothic 
rch. Average clinical measurement is 9 to 11 cm. The length of 
le bituberous diameter, by itself, may be misleading, unless the 
ubic angle is taken into consideration. 

Posterior Sagittal Diameter. It is the distance from the mid- 
oint of the bituberous diameter to the tip of the sacrum. The length 
f the posterior sagittal diameter depends on the inclination of the 
acrum. The obstetric significance of this diameter is that in the 
indroid type of pelvis the pubic arch is narrow and the space in the 
interior triangular plane of the outlet is reduced. In such a case, 
he head of the foetus, during labour, is pushed backward and, 
ihould the posterior sagittal space be also reduced due to the for- 
,vard tilting of the lower part of the sacrum, difficulty in delivery 
It the outlet is certain to occur. A straight sacrum may increass 
he posterior sagittal diameter beyond average dimensions. 

Pelvic Cavity 

The pelvic cavity has a shallow anterior and a deep posterior 
walk The anterior wall, formed by the symphysis pubis, is about 
3.75 cm. in length, while the posterior waU, extending from the 
sacral promontory to the tip of the sacrum, is about 11.25 cm. in 
length. The lateral walls measure about 7.5 cm. 

The size of the cavity depends on the curvature of the sacrum 
and on the straight or sloping side walls. 'Ihough a number of 
planes can be described at different levels, only two planes are of 
obstetric significance: (1) The midplane, the roomiest plane, and 
(2) the narrow pelvic plane (Fig. 21), 

MidpZane. It is bounded in front by the centre of the pubic 
surface of the symphysis pubis and behind by the junction of the 
second with the third sacral vertebrae. It is the roomiest part of 
the pelvis in all types of pelvis. 

Warroto Pelvic Plane.. It is hounded anteriorly by the mid- 
point of the lower border of the jjoslerior surface of the symphysis 
pubis, laterally by the tips of the ischial spines, and posteriorly by 
the tip of the sacrum. It is the plane of the least pelvic measure- 
ments. 

The important diameters from the obstetric point of view are: 
the antero posterior, the bispinous and the posterior sagittal which 
is the distance from the midpoint of the bispinous diameter to the 
sacrum. The length of the posterior sa^ttal diameter depends on 
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the curvature of the sacrum. AVhen the diameter is long, it indi- 
cates a nicely curved sacrum and there is useful available space 
posteriorly. 

This plane corresponds to the site of origin of the levator ani 
muscles and marks the beginning of the forward curve of the pel- 
vic axis. It is at this plane that Internal rotation occurs. The length 
of the bispinoxis and the posterior sagittal diameters influence the 
rotation of the head in front or behind. When the bispinous dia- 
meter lies far back, enough room is available anteriorly for rotation 
in front A relatively short bispinoiis diameter and a long posterior 
sagittal diameter favour posterior rotation. The average bispinous 
diameter is 10.5 cm. In Indian women, the length of the bispinous 
diameter is often 9.5 cm. but, owing to smaller birth weight of the 
infants, normal delivery is usually possible. 


CHAPTER 2 


FOETUS 

In order to understand tiie mechanism of the passage of the 
foetus through the pelvis, it is necessary to consider: (1) how 
the foetus is accommodated in the uterus, and (2) the diameters of 
the foetal skull engaging in different cephalic presentations, the 
his-acromial diameter across the shoulders, and the bi-trochanteric 
diameter across the hips. 

Before the 28th week of pregnancy, there b relatively more 
room in the uterus for the foetus to move, so that the foetus frequ- 
ently changes its position; but, during the last few weeks of preg- 
nancy, the foetus is cramped up and acconlmodates itself by folding 
Itself up as much as possible. Its movements being thus restricted, 
it is unlikely to change its position. 

Lie o/ Focttis. The position of the foetus in relation to the 
long axb of the uterus is defmed as the lie of the foetus. In about 
99 per cent of the cases, the lie is longitudinal corresponding to 
the long axb of the uterus, the head being in the lower pole of 
the uterus in about 96 per cent of the cases, and the breech occupy- 
ing the lower pole in 3 per cent. In less than 1 per cent, the foetus 
in utero lies obliquely or transversely. It b evident that for the 
foetus to pass through the pelvb, the lie must be longitudinal: 
An oblique or transverse lie is dangerous and, when left uncorrect- 
ed, leads to an obstructed labour (Fig. 22). 

Attitude of Foetus. The manner in which the foetus accom- 
modates itself in the uterus b known as the attitude of the foetus. 
Generally, the attitude b that of fle»on of the trunk and the limbs. 
The head is ffexed so that the chin is approximated to the chest 
wall; the spine b flexed so that the back becomes curved; the fore- 
arms are flexed and crossed across the chest wall; the thighs are 
fully flexed on the abdomen; the knees are flexed and the legs are 
crossed at the ankles. Thb attitude of flexion b due to the fact 
that the flexor muscles have a greater tone than the extensor mus- 
cles (Fig. 22). It should be noted that the exaggerated attitude of 
flexion observed in frozen sections is not present in the living foetus 
with the liquor amnii all around it. The tonus of the uterus increa- 
ses towards term and during labour, and exaggerates the attitude 
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Tig. 23. Four positions of the foetus In vertex presentations, 
of flexion. Moreover, direct pressure of the uterine wall after the 
rupture of the membranes increases the flexed attitude of the foetus. 

When the head is at the lower pole of the uterus, the broad 
hrcech occupies the relatively broad area at the fimdus and the 
foetal ovoid fits well in the long axis of the uterus. When the 
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breech occupies the lo^vc^ pole, the broad end of the foetal ovoid 
occupies the relatively narrow lower pole of the uterus and does 
not fit into it as well as the head. In (hose cases of breech, how- 
ever, where the legs are extended, the narrow conical breech fits 
in the lower pole os well as the head. 

PresenMtion of Foetus. The word presentation is applied to 
define that part of the foetus which lies over the pelvic brim. Thus, 
when the head lies over the pelvic brim, it is known as cephalic 
presentation and, when the breech occupies the lower pole, it Is 
known as breech presentation. 

The position of the foetus is defined according to the situation 
of the back. The back may be to the left or to the right side of 
the mother and, in cither case, it may lie anteriorly against the 
anterior abdominal wall or posteriorly in the flanks. Accordingly, 
there arc four positions of the foetus: (1) back to the left and In 
front, (2) back to the right and in front, (3) back to the right and 
posterior, and (4) back (o the left and iX}stcTior. It will be observ- 
ed that the four positions are arrived at by going round the ab- 
domen of the mother in an anti-clockwise manner, storting from 
the left anterior position (Figs. 23, 24). 



Fig. 24. Four positions of the foetus as felt from below. 


In cephalic presentations, there is further subdivision accord- 
ing to the degree of flexion or extension of the head. "When the 
head is fully flexed, the vertex presents and the engaging diameter 
is suh-oecipito brcffmatic extending from the nape of the neck to 
the middle of the bregma and measuring 0.4 cm. (3 3/4 in.). ^Ihe 
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vertex is that part of the foetal skull bounded by the coronal 
suture in front, the lambdoid suture behind, and the parietal emi- 
nence on either side. 

With slight deflexion of the head, the engaging diameter is 
suh’occipito frontal, and measures 10 cm. (4 in.), extending from 
the nape of the neck to the anterior end of the bregma. 

With further deflexion, midway between full flexion and full 
extension, the engaging diameter is occipito frontal, extending from 
occipital protruberance to the root of the nose. It measures 11.3 
cm. (4i in.). 

When the head is further extended, the brow presents, and 
the engaging diameter, the menta vertical, extends from the chin 
to a point one Inch in front of the posterior fontanelle. It is the 
longest diameter and measures 13.8 cm. (Sf in.). 

The two diameters engaging in face presentation are; (1) 
In an incompletely extended face, the engaging diameter is sub- 
mento uertieal, extending from a point below the chin to the 
centre of the sagittal suture, and measuring 113 cm. (4i In.). (2) 
In a completely extended face, the engaging diameter is 9 uh~mento 
bregmatic, extending from a point below the chin to the centre of 
the bregma, measuring 9.4 cm. (3 3/4 in.) (Fig. 25). 



Fig. 25. Side view of foetal skull showing diameters. I, fronto-inentfllj 
2, sub-oedpito frontal; 3, sub-mento bregmatic; 4, sub^occipito bregmatic; 

S, mento vortical; 6, occ^ito frontal; 7, oedpito mental. 

The two important transverse diameters of the head are: (1) 
the bt-porietal, 9.5 cm. (3 3/4 in.) between, the two parietal emi- 
nences, (2) bi-temporal, 8 cm. (3J in.) between the anterior ends 
of the coronal suture (Fig. 26). 

The greatest circumference of the head is the plane of the occi- 
pito-frontal diameter, measuring about 34.5 cm., while ’the least 
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Fig. 26. Foetal skuU as seen from above, 
circumference is the plane of the subocdpito-bregmatic diameter, 
32 cm. 

Foetal Shull. The foetal skull consists of two parts, the base 
and the vault. The bones of the base of the skull are firm and 
incompressible. The base is formed by the basic sphenoid and 
the basic occiput. 

The valut of the skull is divided into three parts for descrip- 
tive purposes: (1) The part from the root of the nose to the middle 
of the anterior fontanelle is called sinciput, (2) The area from the 
middle of anterior fontanelle to the posterior fontanelle is known 
as the vertex. The part from the posterior fontanelle to just below 
occipital prominence is called the occiput (Fig. 25). 

The vault consists of four tabular bones; the frontal, the t\vo 
parietals and the occipital. These plate-like bones are loosely join- 
ed together at their edges by sutures and fontanelles. The vault 
of the skull is, therefore, plastic and considerable alteration in its 
shape occurs during labour by the overlapping of the edges at the 
sutures and the fontanelles. This process is known as ‘moulding’ 
of the head. 

Fontanelles. Fontanelles are gaps between the angles of the 
parietal bones and the neighbouring bones of a foetal or infant 
skull which are closed by membranous structures. The word fon- 
tanelle signifies the rhythmic pulsation due to the flow of blood 
in the vessels of the brain. There are six fontanelles of which 
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oaty two are important in obstetrics: the anterior or bregmatic 
situated at the junction of the coronal and sagittal sutures, and 
the posterior or lambda situated at the junction of the sagittal or 
lambdoid sutures (Fig. 2G). 

The anterior fontanelle is diamond shaped and is membranous 
at birth and remains so until about nine months of postnatal life 
when it is ossified. The posterior fontanelle is, as a rule, ossified 
at full term and is felt as a triangular bony depression. 

The obstetric significance of the two fontanelles lies in their 
being situated in the midline at cither ends of the sagittal sutures. 
Palpation of these fontanelles during labour offers an important 
guide to the position and attitude of the' foetal head. In anterior 
positions of the head the occiput is anterior in the midline or slight- 
ly oblique and the posterior fontanelle is then situated anteriorly, 
the anterior fontanelle lying posteriorly is not palpable when the 
head is fully fiexed but only when the head is defiexed. 

When the back is lateral, postero lateral or directly posterior, 
the head is usually In defiexed attitude and the posterior as well 
85 the anterior fontanelles are palpable on opposite sides. 

iifouldmg. The skull is composed of two types of bones: the 
non-rigid vault and the rigid base. The vaiJt is composed of plia- 
ble plate-like bones, the frontal, the parietals and the membran- 
ous part of the occipital bone. They are loosely joined by tbe 
frontal the sagittal and the lambdoid sutures. 

Foetus 

The alteration in the shape of the head is brought partly by 
the bending of the bone and partly by the overlapping of the bones 
along the sutures. Alteration in the shape of the vault by bending 
is chiefly due to the bending of the parietals and the frontal. The 
occipital bone is more rigid and hardly bends. The displacement 
is mostly of the occipital bone at the lambdoid suture. The nlate- 
like part of the occipital bone has a hinge-like joint between the 
basal portion which allows forward or backward movement. It 
wU be evident that a decrease in the antero posterior diameter of 
the vault is brought about the forward displacement of the 
occipital bone under the parietals at the lambdoid suture. This 
occurs during labour in vertex presentations and the after-coming 
'• of the breech. Increase in the antero posterior diameter is by 
backward of the plate of the occipital bone with 
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widening of the lambdoid suture. In face and brow presentations, 
there is on increase in the antero-posterior diameter. This process 
of alterations in shape is known as 'moulding’. 

The pliable bones of the vault are reinforced by four sheets 
of dura mater, the fabc cerebri, the two halves of the tentorium 
cerebelli and the falx cerebelli. These septa have a protective 
function in labour by preventing excessive alterations in the shape 
of the cranial vault The important venous sinuses course along 
these dural septa. Any movement of the bones of the vault is 
transmitted to, and is resisted by, the attached septa. These dural 
septa are not of equal strength and thickness throughout The 
particular parts of the septa which are likely to have to bear the 
greatest strain are strengthened by aggregation of fibrous tissue. 
On sound principles of mechanics, the dura along the attachment 
of the falx cerebri to the superior surface of the tentorium cere- 
belli is considerably reinforced by fibrous tissue. A second point 
of reinforcement of the dura mater is at the torcular Herophili 
where the superior longitudinal, the two lateral and the occipital 
sinuses meet. 

During the passage of the head through the birth canal, it is 
subjected to the action of compressive forces which are the re- 
sultant between the force of uterine contractions and the resistance 
of the maternal passages. The head is therefore in a state of stress 
during labour. This stress is met by moulding of the head. Mould- 
ing, upto a point, is a necessary process even in the easiest labom*, 
without which many a foetus could not be bom. Excessive mould- 
ing, on the other hand, is dangerous, because the dural septa are 
overstretched and lacerated with trauma to one or more of the 
venous vessels coursing along their surface. 



CHAPTER 3 


FORCES CONCERNED IN LABOUR 

The changes which take place in the uterus preparatory to the 
successful termination of labour are not only amongst the most 
interesting phenomena of labour but are also of the greatest prac- 
tical importance. These changes, brought about by uterine con- 
tractions and the evolution of uterine contractibility throughout 
pregnancy and labour, have been studied extensively by Reynolds, 
by JcfTcoate, and by Caldeyro-Barcia and his associates in recent 
years. These preparatory changes commence from the thirtieth 
week of pregnancy and are termed prelahour changes. Ihe uterus 
Is, so to say, gradually keyed un prior to labour. 

During the last 150 years and more, obstetricians have devoted 
much thought and energy over this problem. Most of these obser- 
vations have been upon frozen sections made from the bodies of 
women dying late in pregnancy, and during the first and second 
stages of labour. Much controversy has been raised as to the prob- 
able origin and extent of these anatomical changes, and conflicting 
views have been expressed by eminent obstetricians of the time. 

The anatomical changes brought about during prelabour and 
the first and second stages of labour are described first, followed 
by the physiolo^cal basis and fimctions of these changes. 

Cervix in Later Part of Pregnancy. On vaginal examination 
after the 28th week of pregnancy, the cervix is found to be mudi 
softer and somewhat broader than in the non-pregnant condition. 
In a great majority of cases, the cervical canal during prelabour 
remains practically unaltered. The cervix appears as a fusiform 
canal, 3-4 cm. in length, with the internal and the external os at 
either ends. In most of the cases, the internal os is tightly closed 
prior to the onset of labour, but, occasionally, the resistance of 
the internal os has given way so that the upper part of the cervi- 
cal canal has become continuous with the uterine cavity. The condi- 
tion of the external os varies in primiparae and multiparae. In 
primiparae, the external os is tightly closed, while in multiparae 
it is frequently open so that the index finger can be readily passed 
through the funnel-shaped cervical canal (Figs. 27, 28). IVhen ' 
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the resistance of the internal os has also yielded, the index finger 
touches the presenting part directly. 

Lower Uterine Segment. Immense literature has been publish- 
ed regarding the interior of the uterus. As mentioned before, these 
dianges have been studied in frozen sections of the bodies of women 
dying during labour and conflicting observations have been re- 
ported. Braxme, in 1872, put forward the view that the interior of 
the uterus was divided into two parts by a projecting circular ridge, 
10 to 11 cm. above the dilated external os. Braune considered this 
ridge as the internal os and concluded that the thick-walled por- 
tion of the cavity above this ridge was the upper segment of the 
uterus and the thin-walled portion below the ridge was the lower 
segment According to him, the lower segment was formed entirely 
from the cervical canal. Bandl, a contemporary, disputed this view, 
and rightly pointed out that it is inconceivable that the closed fusi- 
form cervical canal, measuring 2.5 to 3.5 cm. at the end of preg- 
nancy, could be converted within a few hours into a thin walled 
distended structure described by Braune. 

Since these conflicting observations of Braune and Bandl, two 
main views have been advanced for the origin and extent of the 
lower uterine segment. According to one view, the entire lower 
segment— from the external os to the projecting ridge— is derived 
entirely from the cervix. According to the other view, it is partly 
derived from the cervix and partly from the lower portion of the 
body of the uterus. 

Aschoff, in 1908, pointed out that in the non-pregnant uterus a 
narrow porUon, the tsthmiis, separates the uterine cavity from the 
cervix, and is lined by typical uterine mucosa. 

The controversy could have been easily settled by the study of 
the microscopic structure of the walls at different levels to con- 
clude whether the entire segment is of cervical origin or is partly 
derived from the lower part of the uterus. Unfortunately, the finer 
histological details are destroyed in frozen sections. There is, how- 
ever, a general agreement regarding the second view — that the 
lower segment is partly derived from the lower part of the uterus 
and partly from the dilatation of the fusiform cervical ca na l . 

Changes in Uterus Ihiring First Stage of labour. The uterus 
Is differentiated into two parts which are separated from one an- 
other by the circular ridge known as the retraction (Bandl’s) ring 
(Fig. 29). As the first stage progresses, this differentiation becomes 
more and more marked. The part above the retraction ring is the up- 
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Fig, 29. Diagranunatic illustration of different divisions of parturient canal, 
per, thick, actively contractile portion, while the part below, includ- 
ing the cervical canal, is the passive, thin walled lower segment. 

With the onset of labour pains, the resistance of the internal os 
yields and gradually the cervical canal dilates from above down- 
wards. The whole cervical canal distends and merges with the por- 
tion of the lower segment derived from the so-called isthmus of 
the uterus. There is no evidence of the internal os now, and one 
continuous cylindrical canal is formed which is separated from the 
vagina by the yet undilalcd external os. The external os is the last 
to dilate hut, wl^e the cervical canal is being obliterated, it usual- 
ly thins out. 

These changes in the cervical canal result from: (1) retraction 
of the muscle fibres of the upper segment of the uterus, and (2) 
the formation of ‘bag of waters'. 

Retraction of Muscle Fibres of Upper Segment. The pheno- 
menon of retraction is unique and peculiar to the uterine muscle 
during labour. The difference between contraction and retraction 
is that, during a contraction, the muscle fibres shorten temporarily 
and regain their original length during relaxation. In labour, after 
each contraction, the muscle fibres do not regain their original 
length during relaxation but a slight permanent shortening occurs. 
This phenomenon is known as retraction. As a result of retraction, 
the wall of the upper segment gets gradually thicker and shorter, 
and the capacity of the cavity of this segment is correspondingly 
diminished. Retraction exerts a lon^tudinal traction on the cervix 
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causing its progressive ripening, effacement and dilatation. 

As the capacity of the upper segment gradually diminishes, 
the foetus is, so to say, progressively squeezed out into the lower 
segment. Xhe formation of the passive lower segment is therefore 
purposeful and benevolent to the foetus which otherwise would 
be subjected to undue pressure from the retracted walls. 

As the lower segment is pulled up by the longitudinal retract- 
ing muscle fibres of the upper segment, the presenting part progres- 
sively descends. The lower segment, in a normal labour, undergoes 
circumferential dilatation with the consequent thinning during the 
first stage. 

Zntra-amniotic Pressure. With the onset of labour, the intra- 
amniotic pressure rises and, during a contraction, it rises to 50 mm. 
Hg. The force exerted upon the liquor amnii is transmitted equally 
in all directions (general intra-uterine pressure). As the lower 
uterine segment offers the least resistance, the tension and the re- 
sistance are the least in the lowennost part. When the internal os 
opens at the commencement of labour, the lower dependent portion 
of the bag enters the cervical canal and, acting as a wedge, aids 
dilatation of the cervix (Fig. 30). After tlie external os has dilated 



Fjg. 30. Diagram representine general intrauterine pressure. 
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to about 5 cm., the presence of the cervical bag of waters protrud- 
ing through it is not of much assistance in further dilatation. On 
the contrary, further dilatation is often tardy with an intact bag. 

The foetus is protected from prolonged direct pressure of the 
uterus on it during the dilatation of the cervix, and the conversion 
of the lower uterine segment into a cylindrical canal continuous 
with the vagina. During this stage very little descent of the 
foetus occurs. 

The ‘bag of waters’ ruptures in many cases when the cervix 
has almost fully dilated but the bag may rupture prematurely early 
in the first stage or even before the onset of labour. Occasionally, 
when the membranes are tough, the bag of waters remains intact 
imtU the completion of the second stage so that the foetus is bom 
surrounded by the membranes. The portion of membranes cover- 
ing the head is designated as caul. 

When the head is engaged, it fits the lower uterine segment 
and the bag of waters is divided into a small portion below the 
head, known as ‘fore waters’ and a large part above the head, kno^vn 
as the ‘hind waters'. In such circumstances, when the bag rup- 
tures, only the small quantity of liquor present in the ‘fore waters’ 
escapes besides a little from the hind waters. The bulk of the 
liquor amnii comes out after the foetus is bom. When the head 
is floating, in breech presentation, and in oblique lie of the foetus, 
this separation into fore and hind waters does not occur and the 
increased intra-amniotic pressure, during uterine contractions, is 
equally transmitted to all the portions of the membrane. As 
a result, premature rupture of the membranes frequently occurs. 

After rupture of the membranes, the foetus is subjected to 
varying degrees of direct pressure from the uterine walls, direct 
intra-uterine pressure (Fig. 31). The pressure is less when a fair 
amount of liquor amnii remains in the hind waters. When, how- 
ever, the amniotic fluid has almost completely drained off, the force 
exerted by the uterine contractions on the fundus is directly 
transmitted to the presenting part by way of the vertebral column, 
known as 'foetal axis' pressure (ilg, 32). 

Changes in Uterus and Low’cr Genital Canal During Second 
Stage. When the cervix is fully dilated, the cylindrical uterine 
cavity becomes continuous with the vaginal canal. A pathway for 
the descent of the foetus is prepared. Descent of the foetus under 
normal conditions continues slowly until the foetus is delivered 
(Rg. 29). The upper segment increases greatly in thickness and, 
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as the stage progresses, covers progressively the decreasing por- 
tions ol the foetus. When the head is upon the perineum, less than 
one-half of the foetus is in the upper segment. The lower uterine 
segment elongates during the second stage. This elongation is pro- 
portional to the resistance offered to the foetal descent. The re- 
traction ring, represented on the outer surface of the uterus as an 
oblique groove, above the symphysis pubis is seldom visible in nor- 
mal labour because there is very little resistance to the descent 
of the foetus. In obstructed labour, however, there is a marked 
elongation of the lower segment; and this is evident by the pre- 
sence of the retraction ring as an oblique groove in the abdomen. 
In cases where obstruction is not promptly relieved, the ring con- 
tinues to rise in the abdomen and may rise as high as the iimbilicus. 
In such circumstances, rupture of the markedly distended lower 
segment is imminent and will occur if labour is not promptly ter- 
minated. 

As the head descends throu^ the pelvis, more than half of the 
entire length of the foetus lies below the retraction ring. As a 
result, the force of the upper segment, exerted by the uterine con- 
tractions, is considerably reduced. To compensate the reduced 
force, the contractions of the abdominal muscles come into play. 

The changes in the vagina and in the pelvic Soor during the 
second stage are entirely due to the pressure exerted by the pre- 
senting part. As the head descends, the length of the anterior vagi- 
nal wall remains practically unchanged. On the other hand, the 
posterior vaginal wall is greatly stretched. 

The levator ani are stretched and thinned by the progressive 
descent of the head. The superficial perineal muscles are thin and 
delicate, and possess no obstetric significance. 

The perineum, which is 3 to 5 cm. in thickness, is stretched 
by the advancing part. The distance between the fourchette and 
the sphincter ani increases to 10 cm. or more. Such enormous 
stretdiing reduces the perineum into an almost thin, transparent, 
membranous structure, barely 2 to 5 mm. in thickness. 

The anus becomes dilated, particularly the anterior half of the 
anal sphincter, and the mucous membrane of the anterior rectal 
wall is everted through the gaping anus. 

Physiology of Third Stage. Normally, the placenta remains 
attached to the uterus until the expulsion of the foetus. It would 
be expected that the reduction in the rize of the upper segment, as 
a rcisult of retraction of the musculature in the latter part of the 
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first and the second stages, would cause slight separation of the 
placenta before the expulsion of the foetus; but this is prevented 
by the foetus fimily pressing the placenta agamst the uterine wall. 

As the child is being bom, there is considerable reduction in 
the size of the uterus. The cavity of the firm upper segment is 
almost completely obliterated, while that of the soft lower segment 
is thrown into folds. The walls of the uterus become several centi- 
metres thick and, as the uterus continues to contract and retract, 
the muscular walls become thicker and thicker, and the area of 
the placental attachment, consequently, becomes smaller and smal- 
ler. The placenta, being inelastic, cannot accommodate the pro- 
gressively diminishing uterine placental area, and is peeled off 
from the uterine wall. The separation takes place in the spongy 
layer of the decidua basalis so that a part of the decidua is cast off 
with the placenta. 

Mode 0 / Reparation of Pheenta. Two modes are conventionally 
described and arc 1010^,71 as Schultze’s and Duncan's methods. The 
choice of names for these methods is rather an unfortunate one 
because, almost a hundred years previously, Baudeloque, in 1789, 
bad already described these two modes of separation. 

Rchultze’s Method, Schultze described this mode of separation 
In 1865. The centre of the placenta is pushed fonvard by an "effu- 
sion of blood beneath it. As the effusion of blood increases, more 
and more of the placenta and, eventually, the entire placenta is 
separated by the formation of a large retroplacental haematoma. 
The separated placenta becomes inverted upon itself and presents 
by its foetal surface. It then passes through the opening in the 
membranes. As the placenta comes lower and lower, the mem- 
branes are separated by traction exerted by the weight of the 
placenta (Figs. 33, 34). 

Separation by Schutze’s method is evident when the placenta 
appears at the vulva with its foetal surface in the shape of a cone. 
The membranes are separated by the attendant either by twisting 
them or by to and fro traction. In this mechanism, there is usually 
no bleeding until the placenta has been delivered when the retro- 
placcntal blood, collected in the inverted bag of membranes, 
escapes. 

Duncan's fllethod. According to Duncan, the placenta is sepa- 
rated by Inequality in the maternal surface of the placenta and the 
area of attachment of the placenta to the uterus. The placenta is 
an inelastic organ and, when the uterine area diminishes after the 
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Figs. 33. 34. Diagram ahovrUig separation of placenta by Schultzs method. 


delivery o{ the child, it is peeled oil from its attachment. Usual- 
ly, separation commences at the unsupported lower marsin of the 
placenta. The detached placenta slides down along the wall of 
the uterus, and the lower margin of the placenta first appears at 
the vulva. In this mode of separation, there is a slight but con- 
tinuous bleeding after the birth of the child until the placenta is 
delivered (Figs. 35, 36). 

Personal clinical experience as well as statistics from large 
institutions reveal that in more than three-fourths of the cases, 
the placenta separates by the Schultze Method. This mode of sepa- 
ration is favourable in two respects. First, there is hardly any 
bleeding during the interval between the birth of the child and 
the separation and the expulsion of the placenta. It will be recal- 
led that in Duncan’s method, there is a slow continuous trickle of 
blood from the birth of the child until the placenta is delivered. 
Second, the membranes are usually expelled intact in Schultze 
mode ivhile they are frequently incomplete when the placenta sepa- 
rates by the Duncan mode. 




CHAPTER 4 


PHYSIOLOGY OF UTERINE ACTION 

The method of recording uterine contractions, employed by 
Caldeyro»Barcia and his associates, is given here. The intra-myo- 
metrial pressure is recorded simultaneously in three different 
parts of the uterus by microballoons introduced into the mass of 
myometrium, each of which is connected by a thin polyethylene 
catheter to an electromanometer. The intra-amniotic pressure is 
recorded by introducing a thin polyethylene catheter through the 
abdominal wall into the amniotic sac. The catheter is connected 
to an electromanometer (Fig, 37). 



Pig. 37. Method of recording uterine contractility. After Caldeyro-Barcia 
and Alvarez. 

The terms used for recording the results are: The tonus, which 
is the lowest pressure recorded between contractions. The intensity, 
(amplitude) of each contraction is measured by the rise in pres- 
sure (mm. Hg) in the amniotic fluid. The frequency is expressed 
as the number of contractions per 10 minutes. The uterine acti- 
vity is defined as the product of the intensity and the frequency 
of uterine contractions and is e3q>ressed in Montevideo Units, that 
is mm. Hg per 10 minutes. 
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Fig. 35. Schcnutic iUustrataons of uterine octivity during pregnancy, pre- 
labour and labour. After Caldeyro-Barcia and Posciro. 


Due to good coordination between the dilterent parts of the 
uterus, the amniotic pressure assumes a regular form wth a single 
peak. The simultaneous relaxation of all parts allows the amnio- 
tic pressure to fall to the normal tonus (10 mm. Hg). Incoordina- 
tion of the different parts of the uterus is demonstrated in the trac- 
ing of the intra-amniotic pressure by irregular form, diminished 
intensity, greater frequency and increased tonus. 

The most significant feature of uterine contractions in a nor- 
mally progressing labour is that the fundus has a strong sustained 
contraction; the middle zone contracts simultaneously but the con- 
traction is less intense and is of shorter duration; the lower segment, 
however, remains inactive. Another feature of uterine action dur- 
ing labour is retraction of the muscle fibres of the upper segment. 
This is responsible for gradually pulling up and thinning out of the 
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Figs. 33, 40. Schematic illustrations ol spread of contraction wave during 
labour. After Alvarez and Caldeyro-Barcia. 


(Elgs. 37 to 40. Courtesy: hlodem Trends In Obsl. & Gyn., Int. Cong, of Gyn. 
St Obst, 1933. librairic Beaucheroin Limitee, Tome I) 

lower segment. The cervix is abo "taken up" by the retracting 
upper segment so that it becomes part of the lower segment. The 
external os is fibrous; and its dilatation depends partly on the coor- 
dinated uterine action and partly on Its own softening and stretching. 
Functions of Uterine Confractions. (1) Effects on Lower Parts 
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of Uterus. During each contraction, the upper segment shortens 
and exerts a longitudinal traction on the cervix, resulting in its 
progressive ripening, effacement, and dilatation. After each con- 
traction, the upper segment remains shorter and thicker (retrac- 
tion of fibres), while the cervix becomes more effaced and dilated. 

The downward pressure exerted by the presenting part also 
contributes to the effects of the contractions on the lower parts of 
the uterus. 

(2) Descent ond Delivery of Foetus. Because the lower part 
of the uterus and the cervix is fixed by the utero-sacral ligaments, 
the shortening of the contracting uterus pushes the foetus down- 
wards. 

During the second stage, bearing-down effort produces strong, 
short-lasting but rapid elevation of intrauterine pressure which 
adds to the rise of the pressure caused by uterine contractions. 

(3) Effects on Placenta. During the delivery of the foetus, 
the upper segment shortens with each contraction so that it is 
considerably shortened after the delivery of the foetus. This 
marked shortening of the upper segment diminishes the area of 
the placental attachment and causes separation of the placenta. 

After the delivery of the foetus, the uterine contractions com- 
press the placenta and the vascular pressure within the placenta is 
r5iised. If the cord is not clamped until it ceases to pulsate, about 
60-80 c.c. of placental blood is transfused into the foetal 
circulation. 

As a rule, two or three contractions suffice to complete the 
separation of the placenta and to expel it from the upper segment 
into the birth canal. 

(4) Jllatemal Circulatory Effects. The uterine contractions 
compress the intrauterine vessels of the placenta, and by this me- 
chanism the maternal blood within the uterus is driven towards 
the vena cava. In this manner, the small and rapid uterine con- 
tractions, during pregnancy, prevent stagnation of blood in the myo- 
metrium and the intervillous space of the placenta. 

During labour, the strong, frequent contractions express as 
much as 300 c.c. of venous blood from the myometrium. This in- 
creased venous return produces an increase in the cardiac output 
and a rise in the arterial pressure. 

When the patient is lying down, the heavy relaxed uterus lies 
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over the vena cava and diminishes return from the lower limhs 
and the pelvic structures. During contraction, the uterus rises and 
reduces the pressure on the vena cava. TTie blood, which had ac- 
cumulated in the lower part of the body during uterine relaxation, 
is propelled into the right side of the heart during contraction. 
During contraction, therefore, the venous return is considerably 
increased from the lower parts of the body by release of pressure 
on the vena cava and by the expression of blood from within th'.* 
myometrium, and the intervillous space of the placenta. 



CHAPTER 5 


MECHANISM AND MANAGEMENT OF LABOUR 

Normal Labour. Spontaneoiis delivery of a full term foetus 
presenting by the vertex without any morbidity to the mother or 
the new bom is termed normal labour. 

Onset of Labour 

Certain symptoms indicate the impending or established labour. ' 
They are ‘show’, painful uterine contractions, backache and leak- 
ing of liquor amnii. 

Show. The term “show” is applied to the appearance of small 
quantities of blood-stained mucus from the vagina. In some, show 
end true labour pains occur almost simultaneously but, in others, 
the show precedes the onset of labour by 24 to 48 hours. Show is 
the extrusion of the mucus plug which occludes the cervical canal 
during pregnancy. In a number of cases, during the interval be- 
tween show and the starting of labour pain, e/Facement or even 
slight dilatation of the cervix occurs and, when true labour pains 
set in, these preliminary preparations shorten the duration of the 
first stage. 

Painful Uterine Contractions. In the majority of cases, painful, 
rhythmic uterine contractions herald the onset of labour. True 
labour pains have to be distinguished from false labour pains 
which sometimes occur as early as three to four weeks before the 
temunation of pregnancy. They occur at irregular intervals, are 
of short duration and do not increase in intensity or duration as is 
characteristic of true labour pains. The only certain way of distin- 
guishing behveen false and true labour pains is by the effect they 
produce on the cervix. True labour pains produce progressive 
effacement and dilatation of the cervix, while false labour pains 
do not produce any such effect. 

Backache. Backache, without any appreciable abdominal pain, 
occasionally occurs at the onset of labour. Backache may be con- 
tinuous or it may be felt by the patient at regular intervals. Al- 
though the patient does not feel any abdominal discomfort, uterine 
contractions can be detected hy placing the hand on the abdomen. 
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Backache without abdominal pain, usually, signifies incoordinate 
uterine action. 

Leaking of Membranes. Ilie leak is usually high above the 
membranes and only a small quantity of liquor drains away. Labour 
pains may commence within a few hours but, when the leak is 
plugged within a short time, labour may not set in for several days. 
At times, the membranes rupture below the presenting part and 
then considerable quantity of liquor amnii gushes out and labour 
commences within a few hours. Rupture of the membranes is par* 
ticularly likely to occur in cases where the presenting part is not 
well applied to the pelvic brim. One of the suggested causes of the 
onset of labour is increased intrauterine tension as term ap- 
proaches and it is probable that the leak or the rupture may be 
a manifestation of increased tension. 

Causes of Onset of Lnbour 

Many theories have been put forward to explain the onset of 
labour but none of them is satisfactory. Parturition is a complex 
process which cannot be explained by assigning any single cause 
for the initiation of labour. Hic conditions necessary for the onset 
of labour develop during the course of weeks preceding full term 
and should not be regarded as of sudden occurrence. Caldeyro* 
Barcia and others have shown that uterine activity is heightened 
during the last trimester of pregnancy in preparation for initiating 
painful uterine contractions of labour. 

The important factors involved in this complex process are; 
(1) changes in the hormone balance; (2) tension in the uterine 
wall; and (3) increasing foetal nutritional demands. 

Changes in Hormone Balance. Oestrogen. The role of oestro- 
gen in initiating the onset of labour pains is not clear. Considerable 
evidence has accumulated to suggest that it does have some deter- 
mining influence on the uterine muscle. The level of oestrogen in 
the blood and urine is highest near full term. It is not, how- 
ever, evident whether the high concentration of oestroge n has a 
direct action on the myometrium or, more probably, it has the 
direct effect of stimulating the posterior pituitary to release oxyto- 
cin. Reynolds suggested that oestrogen has the property of coordi- 
nating uterine contractions. 

Progesterone. It was believed for'a long time that progeste- 
rone acted by relaxing the uterine muscle and lowering its sensiti- 



Pl-41 Labour ward of Nowrosjee Wadia Maternity Hospital, Bombay, 
(p. 135). 
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vity to oxytocin, but recent work has demonstrated that progeste- 
rone does not inhibit uterine contractions. At one time, Jeficoatc 
suggested that a fall in the progesterone level was necessary for 
promoting uterine contractions by oestrogen. 

Recent work suggests that it is not the opposing action of 
oestrogen and progesterone that promotes uterine activity, but 
rather a synergistic action on the human uterus throughout preg- 
nancy, first in sustaining pregnancy imlil term and later in initiat- 
ing labour pains. 

It has been suggested that adrenaline and nor-adrenaline of 
maternal origin have a stimulating action on the human uterus, 
but the evidence is conflicting and no conclusions can be drawn 
from it. 

Tension in Uterine Wall. As a result of the mechanical effect 
of the enlargement of the uterus, there is stretching of the uterine 
muscle and increased tension. Unless the distension of the uterus 
is great, this increased tension stimulates muscular activity. A 
clinical evidence in favour of uterine contractions being stimulated 
by increased tension is the frequent premature onset of labour In . 
multiple pregnancy and in cases of hydramnios. 

Foetal Pressure on Vterinc Wall. During the last few weeks 
of pregnancy, the proportion of liquor amnii to the size of the 
foetus is reduced and the foetus comes in contact with the uterus. 
The mechanism by which direct pressure of the foetus* on the 
uterine wall stimulates labour pains is not known but it is sug- 
gested that pressure on the lower segment zind the paracervical 
nerve ganglia may he the stimulating factor. 

Increasing Foetal Nutritional Demands. As the foetus grows, • 
its nutritional demands increase but, as a result of the aging of the 
placenta and degenerative changes in it, these demands are difficult 
\o ■meiA aiiA, hence, laWirr he^ns. It is suggested that, as a result 
of placental degeneration, the oxytocic principle is liberated whicli 
then activates uterine activity. 

It may, therefore, be concluded that our present knowledge 
regarding the onset of labour is grossly deficient, mainly due to 
the fact that the onset of labour is the result of many diverse coor- 
dinating factors and, though there is evidence for each individual 
factor, the mechanism of coordination of these factors is not known. 
Reynold’s remarks summarise the present state of our knowledge: 
“parturition begins as a result of the gradual accelerating conver- 
gence of a number of factors — structural, hormonal, nervous, nutri- 

9 
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tional and circulatory — which, at a time, characteristic for each 
species and adapted to the morphologic condiUon present in each, 
are so associated that they lead to evacuation of the uterus of its 
contents". 

Movomcnis of Foetus During Its Passage Through Birth Canal 

Flexion. With the onset of labour, the intrauterine pressure 
rises, and the attitude of flexion adopted by the foetus during preg* 
nancy is increased. The pressure exerted by uterine contractiom 
is transmitted to the head along the vertebral column. The occipito- 
atlantoid joint acts as a fulcrum, the shorter arm of the lever 
being the distance between the occiput and the foramen magnum 
and the longer one being that between the foramen magnum 
and the sinciput (Fig. 41). 



Fig. 41. Diagram showing how flexion U produced. 

The plane of the pelvis at which the movement of flexion 
occurs varies. As the head passes easily through the upper part of 
the pelvic cavity, full flexion occurs when the occiput meets the 
resistance of the pelvic floor. 
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It is evident that the force exerted on the head through the 
vertebral column is proportional to the intensity of uterine con- 
tractions. Flexion is encouraged by strong uterine contractions, 
while in hypotonic uterine action, deficient dexion is common. 

The main advantage of full flexion of the head is that the 
engaging diameter is the smallest, suhoccipito-bregmatic, 9.4 cm.; 
with deficient flexion, the engaging diameter is occipito-frontal, 11.3 
cm. 

Internal flotation. In 60-70 per cent of cases, the head enters 
the pelvic brim in the transverse or the oblique diameter of the 
brim and descends in that position until it reaches the pelvic floor. 
For a spontaneous vaginal delivery, the head must rotate so as to 
bring its long diameter into the antero-posterior diameter of the 
outlet. When internal rotation does not occur, the head is arrested 
and needs to be manually rotated into the ontero-posterior diameter 
of the outlet. 

When the head engages in the oblique diameter wth the occi- 
put anterior, intcmol rotation through 45 degrees brings the occi- 
put under the pubic arch. When the head descends in the trans- 
verse diameter of the brim, anterior rotation through 90 degrees 
brings the occiput under the pubic ardi; but, in some, it may 
rotate posteriorly through 90 degrees to bring the occiput into the 
hollow' of the sacrum. \Vhen the occiput is situated posteriorly, 
pointing towards the sacro-iliac joint, in many cases a long an- 
terior rotation through 135 degrees occurs so that the occiput comes 
to lie Under the pubic arch; but, in some cases, short posterior 
rotation through 45 degrees, into the hollow of the sacrum occurs, 
(Fig. 42). 

Various theories have been advanced from time to time, in an 
stieenpt tc exphin the manner in which internal rotation is breught 
about, hut none of them satisfactorily explains the for%vard or back- 
ward rotation in all the cases. From the beginning of the present 
century, the explanation put forward by Sellheim has received 
popular consideration. He maintained that the entire mechanism 
of labour, including internal rotation, is the inevitable consequence 
of definite physical laws of inequalities in the flexibility of the dif- 
ferent parts of the foetus. He experimentally demonstrated that 
whenever a cylindrical body of suitable size, which can be bent 
to a different extent in several-Iocaliti^, is passed through a curv- 
ed flexible rubber cylinder, it necessarily rotates until the portion 
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Fig. 42. Diagram showing anterior rotation ol the head. A, through 45 
anteriorly; B, through anteriorly: C, through 235* anteriorly; D. throug 
45® posteriorly. 


which is most readily bent adapts itself to the ciirvature of tb 
canal. 

In the tiltimate analysis of the causes influencing internal xoti 
tion, it appears that the shape of the bony pelvis, the position i 
which the occiput engages, and the nature of the uterine actio 
determine the manner of internal rotation of the head. The avai^ 
able room in the anterior and posterior segments of the pelvic cavit 
determine the forward or backward rotation. That the nature t 
uterine action by itself is an important factor is evident from Ih 
clinical observations that, even when the occiput is situated post* 
riorly, long forward rotation of the occiput frequently occurs wbe 
uterine contractions are strong and that. Under similar condition 
with weak uterine contractions, the occiput fails to rotate. 

Extension. 'When the forward rotated flexed head reaches tl 
pelvic floor, it must extend to be bom from the vulval outlet. E> 
tension is brought about by the resultant of the two forces, oB 
acting downwards as a restdt of uterine contractions and the oth< 
upwards by the resistant pelvic floor. 
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Extension occurs only after the sub-occipital region has come 
under the inferior margin of the symphysis pubis. Now the sub- 
occipito bregmatic diameter distends the vulva with ‘crowning’ 
of the head (Fig. 43). From now on the occiput acts as a 



Fig. 43. Partial extension with crowning of the head. 

fulcrum and the head extends so that successively the vertex, the 
forehead, the face and, finally, the chin emerge from the anterior 
margin of the perineum (Fig. 44). 

When the occiput rotates into the sacral hollow, spontaneous 
delivery sometimes occurs in what is knotvn as ‘face-to-pubis posi- 
tion’. The forehead or the root of the nose comes under the sym- 
physis pubis. The occipito frontal diameter distends the vulva. 
The vertex and the occipital region are bom by partial flexion and, 
finally, the face is bom by a movement of extension (Fig. 45) . 

Restitution. During internal rotation of the head, some degree 
of torsion of the neck is inevitable. When the head is bom, this 
• torsion is released and the occiput turns slightly to the 
’ mother’s left or right according to the position of the back. This 
'y untwisting of the neck is called restitution (Fig. 46). 

External Rotation. As the shoulders reach the pelvic floor, they 
rotate into the anlero-posterior diameter of the outlet and this is 
} evident externally by the lateral rotation of the occiput to the 
left or the right. The occiput now points towards the tuber ischii. 
The external rotation of the head is the result of passive transmi- 
sion of the movement of internal rotation of the shoulders to the 
head (Fig. 47). 
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Delivery of the Trunk, The anterior shoulder now engages 
under the lower margin of the symphysis pubis and the poslenor 
shoulder appears at the anterior margin of the perineum, an is 
bom followed by the birth of the anterior shoulder. The rest o 
the body emerges from the birth canal. 

IManagcmcnt of Labour 

That the management of labour is the most important part of 
obstetric practice needs no comment. Most labours, about 90 
cent, are normal and terminate in a natural way with safety to the 
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mother and the child, but it should be stressed that an apparently 
normal physiological process can, for want of proper management, 
become abnormal endangering the life of the mother or the foetus 
or both. The great difference between hospital and private prac- 
tices is that in a well equipped hospital trained medical and nurs- 
ing personnel, proper surgical asepsis and necessary equipment are 
available and every labour is conducted with the same care as a 
surgical operation. In the large cities and towns of India, most of 
the deliveries take place in obstetric Institutions, but in rural areas 
obstetric practice is yet far from satisfactory, and maternal mortal- 
ity and foetal mortality are still very high. 

The first and foremost consideration in the management of 
labotir is suitable accommodation and equipment of the labour 
room. The facilities available in a well equipped hospital are des- 
cribed first, followed by requirements when labour is to be con- 
ducted in the patient’s home. 

Labour Room Unit of Hospital. The size of a labour ward will 
naturally depend on the demands of the particular institution 
(Plate 41). In the N.W.M. Hospital, on an average 30 confinements 
oeciu: dtuing 24 hours and the number, at times, reaches 45 or 
even more. Therefore, a large common labour room, having accom- 
modation for conducting normal labour cases, has been provided. 
Each bed is screened off by curtains. The screens are put on only 
during the actual conduct of labour or during vaginal examination 
so that the sister-in-charge, silting at her table at the extreme end 
of her room, can supervise the work of the staff nurses, student 
nurses and under-graduates working under her. It is for this 
reason that permanent cubicles isolating the patient have not been 
provided. In maternity section of a general hospital, where on 
an average only one or two deliveries occur during 24 hours, the 
labour room is like a small surgical theatre (Plate 42) . 

Labour Bed. A labour bed is made of steel and is ISO cm. (72 
in.) long, 82 cm. (33 in.) broad and 75 cm. (30 in.) high. The bed 
is covered by a metal sheet over which there is a stiff surgical rub- 
ber mattress. The bearing down efforts of the patient are much 
better obtained on a hard bed and a hard bed is also more con- 
venient for the obstetrician. Some institutions prefer a bed 
made in two parts; the upper part is about 4 feet long while 
the foot end which is detachable is about 2 feet long. During 
conduction of a breech delivery and while suturing the peri- 
neum, the patient has ordinarily to be brought down to the 
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end of the bed. This is not necessary in a bed made in two 
separate parts, as the required position can bo obtained by detach- 
ing tile smaller foot end of the bed. Arrangement for putting the 
patient in the lithotomy position is made in both types of beds. 
There are also mechanical arrangements for raising the foot end 
of the bed to put the patient in the Trendelenberg position. 

Sterilised Linen. In conducting a normal labour, a pair of 
leggings and at least four, or preferably six, sterilized drawsheets, 
36 inches long and 24 inches wide, should be provided. Throughout 
the first stage, a sterile vulval diaper is kept in place and changed 
as frequently as required. ^Vhile conducting the second stage of 
labour, one drawsheet is spread on the bed and one over the ab- 
domen for the obstetrician to palpate the uterus with his gloved 
hands. After the expulsion of the placenta, the vulva is cleaned 
and fresh drawsheets are pot on the bed and over the abdomen 
before suturing the perineal wound- 

instruments. A tray, containing G to 8 artery forceps (2 for 
clamping the umbilical cord and the rest for catching bleeding 
points in the episiotomy wound), 3 pairs of scissors (1 for making 
an episiotomy, 1 for cutting the umbilical cord and 1 for use during 
suturing the perineum), 2 sponge holding forceps, No. 0 and No. 1 
chromic catgut tubes, 1 needle holder, and some cutting and round 
bodied needles of varymg sizes and curves, is provided for each 
labour bed. An emergency tray for immediate use in case of post- 
partum haemorrhage is kept ready. The instruments provided are: 
A broad Sim’s speculum with long blades for visualising the upper 
parts of the va^na and the cervix for tears, 6 sponge holding for- 
ceps for holdmg the cer\’bc at dilTerent points along its -.circum- 
ference, a uterine plugging forceps and 3-4 rolls of sterile gauze, 
15 cm, wide and 150 cm. long, are also kept ready at hand. 

Syringes and Injection*. One 2 c.c. syringe is kerpt for injecting 
ergometrine or pitocin. A 20 c.c. syringe is kept ready filled wth 
1 per cent local anaesthetic solution for infiltrating the perineum. 
Ampoules of ergometrine, pitocin or syntocinon, and pethidine are 
kept at hzmd. 

Lighting. Labour should always be conducted in good light 
and a s hadowle s s ’spot* light is of great help, 

Stcnliring Dnit. In a well equipped institution, a sterilization 
unit consists of a good sized autoclave, an instrument sterilizer, 
24" long, 12" broad and 12" deep, a bowl sterilizer of adequate size, 
and a hot and cold water sterilizer. The number of drums required 
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for sterilizing go^vns, masks and other linen will necessarily var>’ 
for different institutions. 

Equipment /or Domicilinn; Procticc. In domiciliary practice, 
the perfect conditions available in a hospital cannot always be 
reached, but it should be the constant endeavour of the accoucheur 
attending the case to aim at this ideal as far as circumstances per- 
mit. Sepsis and h aemorr hage are the two grave complications of 
childbirth^ and the dangers arc obviously greater in domiciliary prac- 
tice than in hospital practice. Even if a labour is simple and straight- 
forward, it should always be considered as a surgical operation. If 
an operative delivery becomes necessary, it is advisable to remove 
such cases to a hospital where, apart from asepsis, facilities for 
treating obstetric emergencies are ready at hand. 

The room in which labour is to be conducted should be cleared 
of all the easily removable furniture a few days prior to the date 
of delivery. The room should be fumigated and should not be used 
for any other purpose. The bed should preferably be of steel but 
in most homes the labour has to be conducted on o wooden bed. 
The modem low bed is not convenient for conducting labour and 
should be raised up, on wooden blocks, to the required height. The 
bed should be placed in the centre of the room. A lamp on a stand 
is the best but, if that is not possible, a hand lamp with a long wire 
must be kept ready. At least two tables should be available for 
placing linen, instruments and lotion bowls. 

The above conditions are usually available in middle class 
homes but in the working class population of this country very 
scant facilities are available and it is therefore advisable to pro- 
vide small maternity homes in the rural areas and to discourage 
home deliveries. It is possible that after some years when the 
living and educational standards improve, domiciliary midwifery 
msy sgaia Sad a place in the ohstefrre praeffee of this coaatry. In 
the homes of the working class, labour has to he frequently con- 
ducted on the floor and, in spite of all efforts, asepsis cannot be 
adequately maintained. 

The accoucheur should take with him linen and in- 
struments sterilized at his place. For this purpose, a small auto- 
clave is very convenient. In one drum, he should pack drawsheets, 
gowns, masks and rubber gloves. In another drum, the necessary 
instruments are sterilized. In the third drum, bowls of different 
sizes and a set for giving intravenous infusions should be sterilized. 
Injections and bottles of antiseptics are carried in a small box. He 



133 


A TEXTBOOK OF OBS'IETRICS 


should also take with him bottles of 5 per cent glucose solution 
and, if possible, plasma or plasma substitute should be carried, 
especially when called upon to deal with an emergency obstetric 
case. 

Preliminary Examination and Toilet. In a hospital, th^patient 
is first taken to, what is called, the “receiving room”. Here the 
nurse on duty registers her name, address, etc. Ibe nurse in- 
quires for the symptoms of the onset of labour, the presence of 
“show” and painful intermittent contractions to ascertain that the 
patient is in labour. 

The vulva is then shaved and an enema is given. Enema serves 
the double purpose of evacuating the lower bowel and stimulating 
labour pains. ‘ False* pa ins cease after t he enema . A bath is given, 
either a convention^ ablution by pounng water over the body or 
a shower bath, and the patient is then made to wear clean hospital 
clothes. 

If the patient on admission is so advanced in labour as to 
deliver immediately, her toilet will have to be limited to only a 
quick shaving of the vulva. 

If there is a idstory of antepartum haemorrhage or any other 
grave condition, she is tranrferred immediately to the labour ward. 

Examination in Labour Ward. Registered cases will have an 
antenatal record of the past general and obstetric history and the 
history of the present pregnancy, but in unregistered and emer- 
gency cases the history has to be recorded now. 

Diseases of the mother, like tuberculosis, heart disease, diabe- 
tes, anaemia and toxaemias of pregnancy, have an important bear- 
ing on the management of labour. 

Past obstetric history is equally important. A previous good 
obstetric history is reassuring while a previous bad history alerts 
the accoucdxeur regarding the probable outcome of the present one- 

General Examination. The pulse, respirations, temperature 
and blood pressure must be recorded and a sample of urine should 
be tested for albumen in every case. Anaemia is so common in the 
lower income group that it should always be looked for. Oedema 
o! the lower limbs, the vulva, the face and the other sites should 
\ be looked for. A thorough examination of the heart and lungs 
be made. A general examination must precede palpation of 
the abdomen because it is likely to be neglected if attention is focus- 
sed from the start on abdominal and vaginal examinations. This 
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neglect may prove serious in those suffering from cardiac or pul- 
monary disease or from pre-eclamptic toxaemia. 

Abdominal Ea:a7n:natton, An abdominal examination is made 
to note the nature of labour pains, their frequency and intensity. 
The consistency of the uterus is observed so as to differentiate be- 
tween; (a) normally contracting and relaxing uterus, (b) an ‘irrit- 
able’ uterus which is tense all the time with marked tenderness 
over the lower segment and constant backache, and (c) a hard, 
tender, tonicaliy contracted uterus. If there is overdistenlion of 
the abdomen, it is likely to be due to hydramnios, multiple preg- 
nancy, concealed accidental haemorrhage, associated abdominal 
tumour or ascites. 

The presentation and position of the foetus is palpated in be- 
tween the contractions and the relation of the presenting part to 
the pelvis is ascertained. A deeply engaged head at once excludes 
cephalopelvic disproportion at the brim. A presenting part, which 
remains at or above the brim after labour has been well established, 
causes concern and needs constant observation. The anterior 
shoulder is carefully palpated to ascertain the anterior or posterior 
position of the head, as occipUo posterior position is often asso- 
ciated with non-engagement of the bead during labour. An attempt 
to push the head into the pelvic cavi^ by Purandare’s method must 
be made as a marked overlapping of the head over the symphysLs 
pubis indicates gross cephalopelvic disproportion. 

The foetal heart sounds are heard and their rate and regularity 
are recorded. The site of the heart sounds is marked by a circle 
for the guidance of the attendant. Undue reliance should not be 
placed on diagnosing the position from the site where foetal heart 
sounds are heard unless the position of the heart sounds is close 
to the position of the anterior shoulder. 

£xfemaC FeCvvmetry. Though external pefvic measurements at 
the brim are not of much clinical importance, time permitting, they 
should be taken. In some cases, these measurements indicate the 
presence of a rachitic flat pelvis or a generally contracted pelvis. 
The bony measiiremenfs at the pelvic outlet, the transverse 
and the antero-posterior, shotild never be neglected, particularly 
in primigravidae and in those who had a previous difficult'forceps 
deliveiy. These can be measured accurately by the callipers. The 
transverse diameter measures between 9 and 10 cm. in average 
built Indian women and the antero-posterior 11 cm. The character 
of the pubic arch is important and should be noted carefully. • 
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X-Ray Examinati(yn. It is at times necessary to take 
an X-ray of the abdomen during labour to confirm a sus- 
pected malpresentation. Also in cases of cephalopelvic dispropor- 
tion in primigravidae or in those having a previous bad obstetric 
history, an X-ray pelvimetry is done during labour and it gives 
valuable information. 


Conduct of Labour 

Aseptic Precautions. Vaginal examination during labour must 
be done •with strict aseptic precautions so that organisms from an 
outside source are not introduced into the genital canal. Freshly 
boiled or dry sterilized gloves should be put on. The labia are 
opened wide by the thumb and the index finger Of the left band 
and the introitus is cleaned, from before backwards, by cotton 
swabs dipped in warm deltol solution. Three or more swabs are 
usually required for satisfactory swabbing of the vulva. Pure det- 
tol is taken on the index and the middle fingers of the right band 
which are introduced Into the vagina without touching the labia. 
The number of vaginal examinations should be as few as is con- 
sistent for observing the progress of labour. For fear of introduc- 
ing infection, rectal examination is advised by some but a vaginal 
examination gives more accurate information than a rectal exami- 
nation. Provided proper aseptic precautions are taken, even re- 
peated vaginal examinations do not carry appreciable risk of in- 
fection. It should be remembered that during a rectal examination 
the finger in the rectum pushes the anterior rectal wall towards 
the cervix with the intervening posterior vaginal wall, and there 
is a possible risk of direct contamination of the cervical canal itora 
the organism in the upper part of the vagina. Besides, it requires 
considerable experience to gel proper data by rectal examination. 

Management of First Stage of Labour. It is the stage of 
dilatation of the cervix. It commences from the onset of painful 
uterine conlracUons until full dilatation of the cervix. The 
stage, on an average, lasts for 12-16 hours in primiparae and 6-8 
hours in mulUparae. The duration varies considerably dependinC 
on the character of uterine contractions, the age of the patient, and 
^ the application of the cervix to the presenting part. In cephalo- 
Avic disproportion, malposations, malpresentations and other 
causes of obstructed labour, dilatation is tardy because the present- 
ing part, being either imengaged or irregular, does not press on 
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Ihe cervix uniformly and firmly. In some cases, the cervix may 
be hanging loose below the presenting part. 

After shaving the vulva, the anus and the adjoining area of the 
.'kin are properly cleaned by soap and \vater and a sterile vulval 
pad is applied. The pad should bo frequently changed. 

The abdomen is palpated by the accoucheur for noting the pre- 
sentation and the position of the foetus and whether the presenting 
part is floating, engaging or deeply engaged. The position of 
the anterior shoulder is then marked. The foetal heart rate is 
counted and its location is marked by a circle. The nurse is asked 
to keep a record of the foetal heart rate. In a normal case, the 
foetal heart sounds are recorded every hour in the early part of the 
first stage and every half hour in the latter part of the first stage. 

When the patient is admitted after rupture of the membranes 
or there is leaking of liquor amnii from high rupture of the mem- 
brane, it is necessary to keep the patient in a lying-do%vn position, 
but m other cases the patient shoxild be encouraged to sit up and 
move about. 

In a normal case, the patient is encouraged to take light diet 
and is advised to take good quantity of fiuids and fruit juices to 
prevent dehydration at a later stage. 

A confident patient does not demand analgesia tmtil the first 
stage is well advanced, but an apprehensive patient needs to be 
sedated earlier by cblorpromazine or allied drugs or by pethidine 
tablets or injections. At mght, some hypnotic drug must be given 
to every case because a refreshed patient goes through labour the 
following day more confidently than a tired one, 

As the first stage advances, all patients should be given, and 
in practice all patients demand, analgesia. Pethidine is the drug 
of choice. At this stage, when contractions occur at frequent in- 
tervals, pethidine tablets are not effective and the patient is best 
sedated by giving 100 mg. of pethidine intramuscularly. Pethidine 
can be repeated every 4-6 hours, and a total of 400 mg. can be 
given during 24 hours with perfect safety to the mother and the 
foetus. Besides the sedative effects of pethidine, it frequently helps 
dilatation of the cervix. Prior to the introduction of i>ethidine, 
morphia, J gr., was widely used for analgesia during labour. 

When the dilatation of the cervix is tardy, as is often the case 
in hypotonic uterine inertia or incoordinate uterine action, it is ad- 
visable to give intravenously, 200 c.c, of 25% glucose with 10 c.c. 
of 10% calcium gluconate, 500 rag. of vitamin C and 1 c.c. of vita- 
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min B complex, and to repeat the injection of 200 c.c. of 25^ glu- 
cose every 6-8 hours. This precaution prevents dehydration and 
sustains the patient undergoing a prolonged first stage. 

\Vhen these precautions are taken, the patient does not get 
exhausted. The so called “maternal distr^”, in most of the 
cases, is due to the neglect of these precautions. With these pre- 
cautions, the general condition of the patient, even when the fast 
stage is prolonged to 24-48 houK, remains the same as at the com- 
mencement of labour. 

Foetal distress seldom occurs during the first stage. It usually 
occurs when one or more loops of the umbilical cord are round the 
neck, or when the cord is presenting or is lying by the side 
of the head. The signs of foetal distress are: wide fluctuations in 
the foetal heart rate which also becomes irregular, passing of rae- 
conium, and tumultuous movements of the foetus. When the foelal 
heart rate persistently remains over 160 per minute or slows dcran 
to 100 per minute, the accoucheur must be on the alert. When 
premature rupture of the membranes has occurred, the presence 
of meconium in the liquor leaves little doubt that foetal distress b 
either impending or has set in. It should be noted that meconium 
stained liquor by itself is not of much significance but, when the 
foetal heart sounds are also unduly rapid or have become irregular, 
there is no doubt about foetal distress. 

It is not always necessary to do a vaginal examination to find 
out whether the cervix has fully dilated. The patient begins to 
have an urge to ‘bear down’ during contractions and the attendant 
will observe slight gaping of the anus during these bearing down 
efiorts, indicating full or almost full dilatation of the cervix, h 
should be remembered that in hypertonic incoordinate uterine ac- 
tion, the patient has urge to bear down long before full dilatation 
of the cervix. A fully dilated cervix does not at once slip over the 
head from all sides. Usually, the posterior half slips over the fnce 
first and later the anterior half slips over the occipital region. 
initlal gapmg of the antis is from the presstire of the face on 
lower part of the anterior wall of the rectum. The head cannot 
descend further along the va^na until the anterior half of the cer- 
vix slips over. The dilataUon of the anterior half may occur within 
few minutes or it may take considerable time to slip over the occi- 
pital region. The bearing down efforts of the patient at this stage 
are fruitless and she is likely to get exhausted. She should, there- 
fore, be discouraged to bear down at this stage. When the anterior 
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lip does not slip over the' head for a considerable time, an attempt 
to push it above the occiput should be made by applying the 
tips of the index and the middle fingers against the rim of the 
cervix and exerting upward pressure during contractions. 

IVIanagemcnt of Second Stage of Labour. The second stage 
commences from full dilatation of the cervix and ends with the 
birth of the child. The duration of the second stage is usually 1-2 
hours in primigravidae and 10 minutes to 1 hour in multigravidae. 
The duration of the second stage is judged more by the progressive 
advance of the presenting part rather than by the limits in the 
time stated above. The progress may be slow, but, as long as there 
is advance of the head, the second stage is allowed to extend to as 
much as 3-4 hours in primigravidae and for more than one hour in 
multigravidae. In practice, it is a common mistake to consider the 
beginning of the second stage from the time of the slight gaping of 
the anus. At this stage, as stated above, the anterior part of the 
rim of the cervix may still be gripping the head and it is not until 
the anterior rim has disappeared over the head that the real clini- 
cal second stage is said to have begun. 

The advance of the presenting part along the vaginal canal is 
externally apparent by more and more eversion of the anterior 
half of the anal canal (Plates 43, 44). The attendant should not 
be deceived by what appears to be the advancing head which, in 
cases of arrest of the head at the midcavity, is a large, elongated 
caput succedaneum. 

During the entire second stage, foetal heart sounds must bo 
heard at five minutes’ intervals. The foetal heart rate slows down 
and is, at times, irregular during a contraction and for a few seconds 
after the contraction. Therefore, the foetal heart should be aus- 
cultated in between the contractions. Persistent foetal heart rate 
of 160 per minute or more, or irregularity of heart sounds indica- 
tes foetal distress. Steps should be taken to deliver the patient 
soon, as after a while the foetal heart slows do%vn to 100 or less 
per minute — a sign of severe foetal a^hyxia and impending foetal 
death. 

Analgesia during the second stage has been the subject of 
much discussion and controversy in European countries, particu- 
larly in America, where, until recently, patients were kept under 
deep analgesia throughout the second stage. Recently, the pendu- 
lum has Swung in the opposite direction and, nowadays, childbirth 
without fear is becoming more and nmre established. This change 
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is largely due to the necessity of forceps delivery in many of the 
cases kept under complete analgesia, and the higher incidence of 
post partum bleeding. However, in India, analgesia during tb? 
second stage has never been a great problem in the vast majority 
of cases. Onlj’ a few upper class of patients demand complete 
relief from pain like their sisters abroad. Development of a proper 
mental attitude towards childbirth is important Tiie women of the 
lower income group in India are happy to conceive and to become 
mothers and are not apprehensive of the pains of childbirth. 

When pethidine has been given during the later part of the 
first stage, the patients are usually tolerant to the pains of tie 
second stage and this forms the main basis of analgesia, even amonj 
the women of the upper class. 

Episiotomy, In almost all primigravidae, an episiotomy b 
necessary to prevent bad perineal laceration and also to avoid pro* 
longed stretching of the permcal tissues. As the head distends the 
perineum, the distance between the fourchette and the anterioi' 
part of the anus increases and may even widen to 4 Inches. Such 
excessive stretching thins out the perineum to almost papery thick* 
ness and, unless a timely episiotomy is performed to prevent fur* 
ther stretching, a bad perineal laceration is inevitable. In jnuW* 
gravidae, an episiotomy may be required if there is scarring of the 
perineum as a result of previous laceration or episiotomy. • 
Infiltration of the medio-latcral part of the perineum on one side 
by X% solution of a local anaesthetic drug should be done when the 
head appears at the perineum. Episiotomy should not be done 
imtil the head has commenced to stretch the perineum as otherwise 
there is considerable oozing of blood before the head is delivered 
(Plates 45, *46). The technique of suturing is described in a later 
section. 

tVhen the head begins to stretch the perineum, it is kept hJ 
flexion during each contraction so that the occipital region advan- 
ces under the symphysis pubis. It is kept flexed until the occiput 
has emerged well below the symphysis pubis and the nape of the 
neck is imder the symphysis pubis (Plate 47). ITie object of keep- 
ing the head flexed is to allow the smallest diameters to stretch tb® 
vulva during extension of the head. The head is oUow-ed to axtend 
very gradually by keeping firm pressure over the vault. Wheo 
the biparietal diameter stretches the vulva, the head is said to h® 
“crowned”. It is now ready to be bom but, as far as possible, it 
should not be allowed to be bom during a contraction. tVhen th® 



I PI-44. A good part of the head is seen distending the vulva. Note the 
greater eversion of the anterior part of the anal canal, (p. 143) . 
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contraction has passed off, the pressure of the left hand over the 
head is released. By pressure on the perineum by the outstretch- 
ed thumb and the fingers, the head is gently extended until suc- 
cessively the forehead and the face are bom (Plate 48). Thus, 
the smallest diameters, the suboccipito-bregmatic or suboccipito- 
frontal in vertex presentations and submento-bregmatic in face 
presentations, all measuring 33 inches, distend the vulva. 

No sooner the head in bom, the attendant should feel for loops 
of umbilical cord round the neck (Plate 49). A single loop, loosely 
encircling the neck, can usually be unwound by slipping it over 
the head or over the shoulders but, when there are two or more 
loops, the cord has to be clamped at two places and cut in between 
before they can be unwound. At times, a single loop is so ti^t that 
it is not possible to slip it over the head or the shoulders and it is 
necessary to clamp and cut the cord before delivering the head. 

It is preferable to wait for the next contraction for delivery of 
the shoulders and the rest of the body, and, in the meantime, the 
closed eyelids are s\vabbed and the mucus at the nostrils is clean- 
ed. When, however, the loops of cord round the neck necessitate 
cutting the cord or, when before the next contraction the child 
becomes cyanosed, the delivery of the shoiilders is effected by 
external rotation of the head towards the side of the back. 
By gentle backward traction on the neck, the anterior shoulder 
is dislodged from under the symphysis pubis followed by delivery 
of the posterior shoulder by forward traction on the neck (Figs 
48, 49). Forcible traction is likely to stretch the foetal cervical 



Fig. 48. Depressing the head for delivery of anterior shoulder. 

nerve roots and caxise Erb’s palsy. Therefore, when gentle trac- 
tion fails, the attendant should hook his fingers under the armpit 
and by traction on the armpit deliver the shoulders. If enough 
room for hooking his fingers into the armpit is not available, an 
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Fig. 49. Lifiing the head for deliveiy cf poslerior shoulder. 
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minutes of the delivery of the child but it may take as long as 35-40 
minutes. Should the placenta not separate within 45 to 60 minutes, 
the normal mechanism of separation may be considered to have 
failed and preparations for the manual removal of the placenta 
should be made. It is extremely important to learn well the signs 
of separation of the placenta as fruitless vigorous attempts to expel 
the placenta before it has separated is not only distressing to the 
patient but is likely to produce postpartum haemorrhage and 
shock. 

IVhen the placenta has separated, the broad fundus becomes 
globular, often rises a little higher and is freely mobile. The pre- 
viously observed slight supra*pubic hollow disappears. The lun- 
bilical cord does not move when the globular uterus is moved from 
side to side. Should this happen, a final test for the separation of 
the placenta is carried out by placing the ulnar border of the left 
hand just above the symphysis pubis and gently pressing the abdo- 
minal wall If the placenta has not separated, on inch or more of 
the umbilical cord is pulled into the vagina. The same test can be 
carriejl out by placing the fingers above the symphysis pubis and 
pulling the uterus upwards. Two other signs of the separation of 
the placenta are: slight gush of blood and apparent lengthening 
of the umbilical cord. To observe (he lengthening of the cord, the 
cord Is ligatured near the vulva (Plates 54, 55). It should be noted 
that lengthening does not occur in all cases. 

'iVhen it is defmilc that the placenta has separated, the uterus 
is massaged to bring on a contraction and the hard contracted 
uterus is pressed downwards and backwards to expel the placenta. 
Sometimes, the placenta, after separation, slides down along 
the lower segment into the vagina and is expelled by gentle 
bearing down efforts of the patient. 

Nowadays, it has become a routine in many clinics to give 
0-25 mg. of ergometrine intramuscularly immediately after the birth 
of the child. The placenta often separates with the first strong 
contraction following the injection and the attendant should test 
for the separation of the placenta within a minute or two of the 
giving of the injection and, no sooner he is satisfied that the pla- 
centa has separated, he should attempt to expel it. This vigilance 
is necessary because ergometrine sometimes causes annular cons- 
triction ring in the lower segment and prevents the expulsion of 
the placenta. Before the ring forms, be should take the opportu-_^ 
nity of expelling the placenta. ^ 
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When the placenta has come out of the vulva, it is held in both 
the hands and, in order to remove the membranes intact, they are 
twisted by turning the placenta round and round (Fig. 50). 
Another way of delivering the membranes intact is to hold 
the placenta in both the hands and, by forward and bacdcward 
svvaying movements, successive portions of the membranes ap- 
pear at the vulva (Jig. 51). \Vhen the membranes are adher- 



Fig. 50. Method of delivering the membranes by twisting the placenta. 



^ Fig. 51. Method of delivering (be membranes by traction with forward 
' backward movements of the placenta. 
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ent and tend to break away, a swab holding forceps is ap- 
plied and, by swaying movement and reapplication of a second 
forceps higher up, successive portions of the membranes appear 
at the vulva (Plate 56. Figs. 50, 51). The expelled placenta 
and the membranes are immediately examined- The membranes 
are turned inside out to expose the maternal surface of the placenta. 
The placenta is now held in the palms of both the hands and the 
cotyledons are inspected to observe whether they are close to each 
other and that there is no gap indicating a missing cotyledon. The 
membranes should be attached all round the margm of the placenta 
and show a hole through which the foetus escaped. The fwo layers, 
the amnion and the chorion, are closely adherent and that both the 
layers have been expelled can be observed by separating the two 
layers along the margin of the hole (Plates 57, 58). 

The vulva is washed by pouring antiseptic lotion over it and 
s\vabbing it. The perineum and the postero-lateral wall of the 
vaginal mucous membrane are inspected for external and internal 
tears. Suturing of the tears should be done immediately after the 
completion of the third stage to avoid infection of the raw wound. 
The method of suturing perineal tears and episiotomy incision is 
described in a later chapter. 

As a rule, there is very little bleeding after the expulsion of 
the placenta but, if blood continues to trickle, it may be due to 
' collection of blood clots in the uterus or due to tears higher up in 
the vagina or in the cervix. The uterus is massaged to bring on 
a firm contraction and the blood clots are expelled by firm pressure 
over the uterus. The bleeding should cease immediately but, if the 
trickle of blood continues, the upper part of the vagina and the cer- 
vix are inspected for lacerations. A Sim’s speculum is mserted and 
the soft-flabby cervical rim is held by four sponge holding forceps 
applied in 12, 3, 6 and 9 o’clock positions. It is only then possible 
to visualise cervical tears or lacerations of the vault of the vagina. 

FoUomng a normal labour, the pulse slows down consider- 
ably and is between 60-70 per minute. The attendant should not 
be alarmed at this slow rate of pulse; on the contrary, it indicates 
normal circulatory adjustment following the closing down of the 
placental circuit. A fast pulse, if it was previously normal, may 
be due to excessive postpartum bleeding, or shock and exhaustion 
after a prolonged labour. Blood pressure should be recorded parti- 
cularly when there is tachycardia. 

The vulva and the neighbouring area of soiled skin are cleaned 
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and a sterilized pad is applied. To prevent the utenis rising from 
collection of blood clots in its cavity, a roller pad is placed jast 
above the fundus and a tight abdominal binder is applied. The soiled 
clothes of the patient are changed and she is covered by 
a clean sheet. If she desires, a hot drink is given to her and she 
is kept lying flat on her back for two hours after delivery. 

The patient is kept in the labour ward under observation for 
two hours after delivery. The attendant should keep a watch on 
the pulse and blood pressure, and be on the look out for bleeding. 



CHAPTER 6 


ANALGESIA DURING LABOUR 

The stress of present day life has altered the ways of living 
and is, in a way, reflected in the demand for relief of pain during 
labour. The present day existence in the economically developed 
countries of the West has definitely lowered the threshold for pain 
and the demand for relief of pain during labour is understandable. 
Another reason for the demand for analgesia by women of better 
economic status is that their approach to pregnancy and labour is 
behest with fear and tension. In the economically underdeveloped 
countries like India, a comparable demand is observed in the 
women of upper social class. The women of lower income group 
are glad to bo mothers and their threshold for pam is high. Con- 
sequently, during labour there is very little demand for analgesia 
by these women. 

The evolution of analgesics during labour commenced with 
the beginning of the present century. The first drug employed was 
morphine alone. Soon after, 'ttoilight sleep’ became the vogue. 
Twilight sleep is a form of analgesia in which repeated doses of 
scopolamine are given with one or more injections of morphine. 
With the introduction of pethidine hydrochloride and barbiturates, 
the popularity of twilight sleep waned. A recent advancement is 
the use of chlorpromazine group of drugs alone or in combination 
with pethidine. 

An analgesic to be of value, should not only relieve the pain 
of labour but should also not have any adverse effect on the mother 
or the foetus. Unfortunately, most of the analgesics rapidly cross 
the placental barrier and are found in high concentration in the 
foetal hlood. The risk involved for the mother and the child should 
be balanced against the gain in relief of pain. After the overenthu- 
siasm that followed the introduction of these drugs, the pendulum 
has now swung in. Western countries, particularly in America, from 
the use of analgesics to psychoprophylactic preparation, hypnosis 
and like methods. 

liforphine. It is the oldest analgesic drug to be used in obste- 
trics. Its action is threefold. It relieves pain, induces sleep and 
allays the feelings of anxiety and fear. It should not be given too 
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early in the first stage. When regular uterine contractions, occur- 
ring every 5 minutes and lasting for 30 seconds, have been estab- 
lished, J gr. of morphUie should be injected. A second dose of 1/3 
gr. can be given 6-8 hours after the first dose. It should not be 
given as a first or as a repeat dose after the cervix is three-fourths 
or more dilated, lest the respiratory depressant action produce a 
state of asphyxia in the newborn. 

Ttotlipht Sleep. It was a very popular analgesic method some 
years ago but, due to the advent of recent drugs, it is less frequent- 
ly employed now. Twilight sleep is a combination of morphine and 
repeated doses of scopolamine. When uterine contracUons are 
well established and the cervix is eflaced and two fingers’ dilated, 
1/6 gr. of morphine is injected with 1/150 gr. of scopolamine. An 
hour later, a second injection of 1/200 gr. of scopolamine is given. 
Thereafter, further injections of scopolamine are given as required, 
judged by the state of amnesia produced. If the woman remembers 
well what is going on around her, a further dose of 1/3D0 gr. of 
ficopolamine is given. With two doses of scopolamine, and certainly 
after the third dose, the patient drops of! to sleep; only during 
pain she groans or moves a little from side to side. 

The drawbacks of twilight sleep are that she needs continuous 
supervision. The face flushes, the conjunctivae get congested and 
dryness of the throat is complained of. Frequently, cooperation of 
the patient during the second stage is difficult to obtain and the 
incidence of operative delivery is increased. 

Barbiturates. They are hypnotics and have very little anal- 
gesic action. They act by producing relaxation from tension and 
elimination of fear. They have therefore to be combined with some 
other analgesic drug. Barbiturates with short or moderate duration 
of action, such as sodium amytal or sodium scconal, are preferably 
used so that the respiratory depressant action on the newborn may 
be minimum, especially if a general miaesthetic is given during the 
second stage. They ace useful during the early part of the first 
stage as a substitute for the former bromide and chloral mixture. 
Their great disadvantage lies in the uncontrollable mental excite- 
ment seen in some of the cases. 

Tranquib’sers. The most widely used tranquilising drugs be- 
long to the promarine group. These drugs differ from hypnotics 
in that their action is in the subcortical regions, primarily in con- 
IrolUng emotions. As these drugs nre not analgesic in action, they 
have to be employed In combination with other drugs. The most 
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widely used combination is with pethidine. Like pethidine, these 
drugs have an antispasmodic action and the dose of pethidine is 
substantially less when promazine derivatives are combined with it. 

The chief drawback of promazine derivatives is fall in blood 
pressure. In pre-eclamptic to.*<aeroia, these drugs have a useful 
place. The effects of hypotension become more serious when 
anaesthesia is employed during the second stage, or in cases of 
excessive blood loss, or obstetric shock. 

Pethidine Hydrochloride. Pethidine is a synthetic compoimd. 
During labour, it is injected intramuscularly. Its analgesic action 
on the central nervous system is comparable to that of morphine. 
It has also a weak, atropine-like effect on smooth muscle. A dose 
of 100 mg. of pethidine approximates, in potency, 1/6 gr, of mor- 
phine. The duration of its action is shorter than morphine because 
the drug is rapidly inactivated by the liver. It crosses the placental 
harrier rapidly hut, when used alone, the respiratory depressant 
effect on the foetus, after a single dose of 100 mg., is negligible even 
when delivery occurs within 1-2 hours after its injection. But, when 
a total of 400 mg. or more has been given or, when it is used in 
combination with barbiturates, asphyxia of the newborn is more 
likely. 

The introduction of pethidine can be rightly claimed as an 
Important advance in obstetric practice. It is universally acknow- 
ledged as the analgesic drug for use during labour. Besides its 
analgesic and hypnotic action, it has a relaxing action on the cer- 
vix. The dilatation of the cervix is frequently dramatically rapid, 
particularly in multiparae. In inco-ordinate uterine action, it needs 
to be given repeatedly every 4-6 hours and as much as 400 mg. 
may be safely given during 24 hours without any untoward effect 
to the mother or the foetus. It is frequently combined with an 
oxytocic drip and the combination of oxytocic action on the uterus 
and the relaxing action of pethidine on the cervix reduces con- 
siderably the duration of labour. 

The only unpleasant side-effect, in some cases, is persistent 
nausea and vomiting. A dose of 10 mg. of a promazine preparation 
helps in alleviating the nausea and in enhancing the effect of pethi- 
dine. Even in the absence of nausea, 20 mg. of promazine reduces 
the further dosage of pethidine. A combination of pethidine and 
promazine is better than a combination of pethidine and barbiturate 
because promazine has a tranquilising ’action while barbiturate, a* 
times, produces xmcontrolled excitement. ' > 
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Nitrous Glide. Some yeais ago, nitrous oxide was a popular 
form of analgesia in labour. To maintain adequate oxygenation, 
inhalation is allowed only during uterine contractions as then safe 
concentration of 50 per cent nitrous oxide in air is maintained. 
ProJonged inhalation during and m between uterine contractions 
reduces the oxygen concentration to 10 per cent. As nitrous oxide 
crosses the placental barrier rapidly, prolonged inhalation will 
produce anoxaemia in the foetus. For obstetric use, Minnctt’s 
apparatus is employed. 

Trichlorethylene, It has a greater analgesic value than nitrous 
oxide as its use does not require any reduction in the oxygen 
supply to the patient, Trichlorethylene is inhaled only during 
contractions. Two or three deep breaths are taken at the com- 
mencement of a contraction and a fair degree of analgesia is pro- 
duced. Mote prolonged Inhalation, besides having the danger of 
producing foetal anoxia, has also the disadvantage of loosing the 
cooperation of the patient in bearing do^vn efforts. 

Psychoprophylactic Preparation of Pregnant Women 

Prenatal preparation of the pregnant woman is the principal 
measure of psychoptophyiaxis for approaching labour. Prenatal 
preparation imparts to the woman peace of mind during pregnancy 
and especially upon admission to the hospital for parturition. Tear 
and tension are conspicuously absent. 

The principles underlying psychoprophylactic preparations are; 

(1) Create in the pregnant woman a new attitude towards 
labour as a physiological function which does not at all have to be 
attended by pain. It should be explained to her that the genital 
organs, taking part in childbirth, not only increase in size but also 
somewhat change in structure whirij ensure parturition in the best 
possible way. 

(2) Rid the pregnant woman of the possible fears connected 
with her forthcoming labour and acquaint hw in a simple manner 
some details of labour. By this way, she will create in herself the 
interest of observing during labour the phases which were ex- 
plained to her during the prenatal preparation. 

(3) Teach the pregnant woman to execute the so-called pciu 
prevention techniques. These techniques are divided into two 

_ groups; (1) obstetrically “neutral”, that is techniques which do 
not directly assist labour, and (2) obstetrically “purposefuf’, that 
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is techniques which directly favour the physiological process of 
labour. 

The obstetrically "neutral’* techniques aim at, so to say, t unin g 
up the cerebral cortex. These tediniques are utilised during the 
fu*st stage of dilatation. All that is expected of the woman during 
this stage is relaxation. Stroking the lower half of the abdomen 
combined with deep breathing helps in producing mental and phy- 
sical relaxation during this period of waiting. 

The obstetrically "purposeful" techniques come into play dur- 
ing the second or expulsive stage of labour. These techniques in- 
clude tlie most rational position of the woman’s body, proper 
breathing during the straining efforts, proper tension of the abdo- 
minal muscles, relaxation of the voluntary muscles in the interval 
between the straining efforts, etc. 

The pregnant woman must be taught to exercise the newly 
acquired knowledge and skill. She will thus be actively interested 
and will realise that it is absolutely necessary and beneficial to 
follow all instructions. 

Psychoprophylactic preparation is best commenced at the 32nd 
week and the course completed two weeks before the expected 
date of delivery. The object of completing the preparation two 
weeks earlier is to allow for miscalculation and earher onset of 
labour. If parturition extends to full term or beyond, the ensuing 
weeks are used for a repeat course. Repetition plays an important 
part in retaining the techniques taught to her. 

There are practically no contraindications for psychoprophy- 
lactic preparation of pregnant women except serious mental cases. 
Healthy women with proper physiological pregnancy are prepared 
according to a definite general plan. On the other hand, pregnant 
women with pronounced functional diseases of the nervous system 
and those having associated ^stemic medical diseases or obstetric 
pathology have to be prepared differently to suit the individual 
peculiarities, though the main principles of the psychoprophylactic 
method are retained. The reader will appreciate that in a text 
book of this nature it is not possible to go into the det^ls of psy- 
choprophylactic preparation and only the general outline of the 
course is given. 

First Session. The woman is explained the objectives of pre- 
paration. After this introductory talk, the obstetrician should 
answer in a simple way all the questions he may be asked by the 
woman. 
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The first session is predominently medical and each patient 
is individually questioned. Information about former labours is 
important. Previous difficult labours, besides having obstetric 
significance, have value xegarffing the psychic trauma that may 
have been ca\ised. 

After taking detailed history, the patient is examined for her 
obstetric conditions and for general systemic diseases. 

Second Session. After the customary individual obstetric exa- 
mination, the session is conducted in groups of six women. The 
following subjects are explainedt (1) structure of the female sexual 
organs and the changes occurring during pregnancy, (2) deliveiy 
at term, (3) general idea of the stages of labour, and (4) painless- 
ness of physiological parturition. Illustrative charts and diagrams 
are of great help. 

Third and Fourth Sessions.. Preparation for First and Second 
Stages of I»abouT. Signs of onset of second stage are explained. 
Instructions are given regarding utilising, to the best advantage, 
the ‘bearing down’ pains. These include: (I) the position of the 
body, (2) the training in closing the glottis, (3) holding the breath, 
(4) practice in straining, (5) behaviour during the passage of the 
head, and (6) the placental stage. 



CHAPTER 7 


MECHANISM AND MANAGEMENT OF VERTEX 
PRESENTATIONS 

British obstetricians have described four varieties of vertex 
presentations according to the direction of the occiput to the left 
and in front (L.OJV.-V1), the right and in front (R.O.A.-V2), 
the right and posterior (R.O.P.-V3), and the left and posterior 
(L.O.P.-V4), and described the mechanism and management of 
anterior vertex presentations separately from posterior presenta- 
tions. Statistical data then showed that oedpito-anterior presen- 
tations 'comprised roughly 70 per cent of cases, and in the remain- 
ing 30 per cent, the presentation was either occipito-transverse or 
QccipitO'posterior. As many of these patients were not examined 
vaginally until late in labour, a considerable number of cases, which 
were initially occipito-transverse or occlpito-postcrior, had already 
rotated Into the anterior positions at the time of internal examina- 
tion, and the incidence of engagement of the occiput in the trans- 
verse or posterior position was never properly realised. German 
writers, from the beginning, described vertex presentations as left 
and right without distinguishing between anterior and posterior 
positions and it appears that their grouping was clinically more 
sound. 

Though the great majority of cases of occipito-transverse or 
oedpilo-posterior position spontaneously rotate into the anterior 
position during labour, there are roughly 10 per cent of cases which 
fail to rotate and pursue an abnormal course. Upto now, textbooks 
generally described the mechanism of anterior positions of the 
vertex as normal presentations and the mechanism and manage- 
ment of posterior positions under abnormal presentations. As a 
result of epoch making radiological studies by Caldwell and Moloy, 
the female pelvis has been classified into four main types according 
to its shape. It has been shown that the space available in the 
fore and hind parts of the pelvic inlet dictates the anterior or poste- 
rior position of the occiput during engagement. Ri fact, Caldwell 
and Moloy found that, in 60 per cent of the cases, the occiput was 
actually lateral or transverse at the time of engagement. Rotation 
of the occiput, anteriorly or posteriorly, also depends, to a great 
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The first session is predominently medical and each patient 
is individually questioned. Infoimation about former labours is 
importiint. Previous difficult labours, besides having obstetric 
significance, have value regarding the psychic trauma that may 
have been caused. 

After taking detailed history, the patient is examined for her 
obstetric conditions and for general systemic diseases. 

Second Session. After the customary individual obstetric exa- 
mination, the session is conducted in groups of six women. The 
following subjects are explained: (1) structure of the female sexual 
organs and the changes occurring during pregnancy, (2) delivery 
at term, (3) general idea of the stages of labour, and (4) painless- 
ness of physiolo^eal parturition. Illustrative charts and diagrams 
are of great help. 

Third and Fourth Sessions.. Preparation for First and Second 
Stages of Labour, Signs of onset of second stage are explained- 
Instructions are given regarding utdismg, to the best advantage, 
the ‘bearing do%vn' pains. These include: (1) the position of the 
body, (2) the training in closing the glottis, (3) holding the breath, 
(4) practice In straining, f5) behaviour during the passage of the 
head, and (6) the placental stage. 
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brim is the longest diameter and the head engages with the occiput 
directly fonvard or backward. The head passes through the peh'ic 
cavity in the same position. 

In the platj/pelloid pelvis (flat pelvis), the transverse diameter 
at the brim is the longest and the head therefore engages in the 
transverse diameter. Once the head passes through the brim there 
is no difficulty in its passage through the pelvic cavity. Forward 
internal rotation usually occurs. 

Abnormal Uterine fiction. Both, ‘hypotonic' uterine action 
and ‘hypertonic* uterine action are frequently associated with occi- 
pitO'transverse or occipito-posterior position. In the presence of 
weak uterine action, the deflexed head frequently fails to engage 
and, eventually, requires caesarean section. Frequently, a head 
that has descended in the mid cavity in the most suitable position 
in relation to the shape of the pelvis fails to rotate because ol 
weak uterine contractions. 

Mechanism of Fonvard Rotation of Occiput. Apart from 1-2 
per cent of cases in which the head enters the pelvic brim with 
the occiput in the midline anteriorly and passes through the pelvic 
cavity in the same position, in all other cases internal rotation of 
the occiput from its oblique or transverse position must occur for 
labour to progress. 

When the head engages in one or the other oblique diameter 
of the brim with the occiput forward, internal rotation in the pelvic 
cavity through 45* brings the occiput in the midline anteriorly. 
When uterine action is feeble internal rotation in the pelvic 
cavity may not be brought about and a midcavity or a low forceps 
is required after manually rotating the occiput to the front. 

In the platypelloid pelvis, the head engages in the transverse 
diameter of the brim. When the antero-posterior diameter of the 
brim is adequate, the head descends in this position into the pelvic 
cavity vnfhout any difficulty, hut, when there is narrowing of the 
antero-posterior diameter, the head finds difficulty in passing 
through the brim. The head then attempts to negotiate by bending 
of the neck sideways. When the neck bends towards the posterior 
shoulder, the anterior parietal hone descends, while the posterior 
parietal hone is firmly pressed against the promontory. As a re- 
sult, the anterior shoulder is readily palpated on abdominal exami- 
nation. On vaginal examination, the sagittal suture is palpated 
close to the promontory. As the anterior parietal hone is lower 
than the posterior, it is known as anterior parietal presentation, 
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is also known as anterior asynclitism, or as Naegele’s obliquity. 
After the anterior parietal tone has passed along the pelvic sur- 
face of the symphysis pubis, the posterior parietal bone negotiates 
the promontory, the neck strai^tens and the sagittal suture conies 
into the midline. In rachitic flat pelvis, there is overhanging of 
the promontory and this is the usual mediamsTn by which the parie- 
tal bones pass through the pdvic brim (Fig. 52) . 



Fig. S2. Diagram shoivlng anterior parietal presenUUoo.' 

Less frequently, the parietal bones negotiate the brim by a 
process reverse to the one described above, that is the posterior 
parietal bone descends, the anterior remaining firmly pressed 
against the symphysis pubis. The neck bends towards the anterior 
shoulder and the sagittal suture points towards the symphysis 
pubis. This mechanism is known as posterior parietal presentation 
or posterior asynclitism, or latzman’s obliquity (Fig. 53). 

Mechanism in Fostctior Rotation of Occiput The rotation of 
the head into the hollow of the sacrum from the transverse or the 
occipito-posterior position is nature’s adaptation of the head to the 
shape and size of the midpelvic plane. It is not to be considered 
as abnormal because, in most of the cases, spontaneous vaginal de- 
livery in the face-to-pubis position results. 

In the anthropoid pelvis, the antero-posterior diameter at the 
brim being the longest diameter, the head may engage with the 
occiput directly posterior. It passes through the pelvic cavity in 
• the same position and spontaneous delivery in the face to pubis 
position is to be expected. 
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Fig. 53. Diagram showing posterior parietal presentation. 

■ ^Vhen the head engages in the transverse diameter of the brim 
and descends in the same position upto the midpelvjc plane, rota- 
tion of the occiput forward under the symphysis pubis or back- 
wards into the hollow of the sacrum will depend on the available 
room in the anterior and the posterior segment of the mid-cavity. 
In android pelvis, there is more room in the posterior segment and 
the head has a great tendency to rotate backward into the hollow 
of the sacrum. In fact, were forward rotation to occur in these 
cases, there would he serious obstruction to labour. Kenny is of 
the opinion that in android pelvis with a narrow bispinous diame- 
ter, the incidence of occipito posterior position is 13 times greater 
in a primigravida than in those women who have a normal bispi- 
nous diameter. 

Mode of Delivery. The head is bom in one of two ways. 
Should the head become markedly flexed, the part in front 
of the anterior fontanelle impinges under the symphysis, after 
which the occiput is bom by further flexion. Then by extension, 
the brow, the nose and the face are bom <Fig. 45). 

When the head Is partially extended, the root of the nose comes 
under the symphysis pubis and by flexion, the brow, the bregma 
and the occiput are bom and, finally, the face slips out from under 
the symphysis pubis by extension of the head. 

Extensive lacerations of the perineum are likely to occur as 
the vulva is distended by the comparatively larger suboccipito- 
frontal or oecipito-frontal diameters. A liberal episiotomy is, there- 
fore, necessaiy. 

11 
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Diagfnosis 


Abdominal Examination. When the back is posterior, the ab- 
domen appears flattened in the centre with bulging of the flanV^ . 
This altered contour is more noticeable in multigravid?e having 
lax abdominal walls than in primigravidae. On palpation, the partly 
deflexed head feels broad. In primigravidae, non-engagement of 
the head at term is frequently due to the posterior position of the 
occiput. Unlike in anterior positions where the limbs are palpated 
on the side opposite to that of the back, in posterior positions the 
limbs are palpated on both the sides of the midline. This is again 
more readily detected in multigravidae, and frequently even limb 
movements are visible through the lax abdominal wall. The back 
is palpated as a uniform, firm surface in one or the other flank- 
The palpation of the anterior shoulder, atleast 3i inches away from 
the midline, confirms the posterior position of the back. The foetal 
heart sounds are heard right out in the flank on the side of the 
back. Frequently, the foetal heart is also audible anteriorly on the 
side opposite to the posteriorly situated back, and the Inexperienc- 
ed, relying on the heart sounds only, is opt to consider the position 
of the back as anterior. 


Vagirml Fxamination. Unless posterior position of the back 
has been evident from abdominal palpation, it is not easy to diag- 
nose a posterior position until the cervix is nearly half dilated 
The diamond-shaped anterior fontanelle is then palpated anteriorly 
on one or the other side. The sagittal suture is felt going obUquely 
backwards to the posterior fontanelle. 

labour has been prolonged and a caput has formed, the 
sagittal ^ture and the fontanelles are obscured and it is frequently 
no possi e to be sure of the position until a thorough examination 
IS earned out under anaesthesia with the whole hand inserted into 
e vagina. Palpation of the ear and the direction of the convexity 
ot the puma mdieates the posterior position of the occiput. When 
* 1 - indicate the-position, the hand h 

»f tho landmarks ot the face 

indicates the posiUon of the occiput. 

back f P*^gnancy. Posterior position of the 

of the baf«Ic- ,1 P^®vious good obstetric history, posterior position 
labour In require any attention until after the onset of 

'3'^our. In primigravidae, however, attempt should be made to 



cd above, internal rotation frequently commences only after the 
head has descended to the level of the ischial spines and in a num- 
ber of cases when it has descended to a level below the ischial 
spines. 

The conventional time factor of allowing the second stage to 
continue for two hours in a primigravidae and an hour in a multi- 
gravidae is of relative value and should not be adhered to strictly 
in every case. The most important deciding factor is whether, 
labour has come to a standstill by the head neither descending 
further nor internal rotaUon of the head taking place. When ute- 
rine action is poor, a relatively slower progress is to be e.xpected 
and the second stage is allowed to continue much longer than the 
conventional duration. On the other hand, when there is little 
or no progress in the presence of good uterine action, it is neces- 
sary to interfere earlier. 

Causes of Arrest. Uterine Inertia. For descent and internal 
rotation, adequate uterine force is necessary. Delay and failure 
of rotation, even through one-eighth of a circle, in verte.x 1 and 2 
in the second stage is frequently due to inadequate uterine con- 
tractions. When the descent of the head occurs in the transverse 
diameter, or obliquely as occipito-poslerior, weak uterine contrac- 
tions are frequently responsible for failure of longer internal 
rotaUon. 

Doilexion of Head. It is not uncommon for the head to engage 
in (he dcHcxed position but, when uterine action is good, (he 
head is fully flexed soon after the onset of labour. But, if the 
deflexion of the head persbts due to an aim being under the chin 
or hypotonic uterine action, the head may fail to rotate. 

Type of Pelvis. In an android type of pelvis, the subpubic 
arch is narrow, the side walls are conver^g and the sacrum tends 
to incline forward towards the ischial spines. An android pelvis is, 
therefore, likely (o cause arrest of the head when the head is in 
occlpito-posterior or in occipito-transversc position. 

Management. Tlie management of a persistent occipito-poste-' 
rior or a persistent transverse position will depend on the station 
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o£ the head. Generally speaking, when the head is above the mid- 
pelvic plane, caesarean section is the method of choice, but when 
the head has descended to or below the level of the ischial spines, 
vaginal delivery by manual rotation and forceps extraction or rota- 
tion and extraction by Kielland's forceps is usually possible. It is 
preferable to make all preparations for a caesarean section before 
attempting vaginal delivery so that, should attempts to deliver 
vaginally fall, a timely caesarean section can be immediately per- 
formed. 

In neglected cases where the foetus is moribund or already 
dead, perforation of the head and extraction is necessary. 

J\fanual Aotation. The treatment of choice for the head in deep 
transverse arrest is manual rotation and forceps extraction. For 
this purpose, the patient is fully anaesthetised and placed in the 
lithotomy position, and the whole band is inserted into the vagina. 
The introduction of the whole hand allows a more thorough exami- 
nation than could be made by only two fingers. An estimate is first 
made of the level of the foetal head in relation to the bony pelvis. 
The degree of flexion Is estimated by noting the position of the fon- 
tanelles and the sutures. 

Kext, the sinciput is pushed up by the fingers. This not only 
increases flexion but also makes rotation easier. The occipital re- 
gion is now grasped in the palm of the hand and the head rotated. 
The other hand is placed on the anterior shoulder through the 
abdominal wall so that the shoulder is also rotated with the rota- 
tion of the head. With both the hands working in unison, an at- 
tempt is made to rotate the whole foetus. Rotation applied to the 
head alone will not rotate the trunk, and the failure of the trunk 
to rotate means mere twisting of the neck with the return of the 
l^ead to its original poslhon on relaxing the grip. 

KtcIIand’s Forceps. It is a long forceps which is not easy to 
apply except by one who has made himself well acquainted with 
its use. The blades grasp the head accurately and do not 
let it slip off. The blades are guided into position, one anteriorly be- 
hind the syphysis and the other in front of the sacrum. The head is 
thus gripped symmetrically in the bi-parietal diameter. The head 
is drawn down to the pelvic floor and is then rotated so as to bring 
the occiput forward. Frequently, the bead spontaneously rotates 
forward during traction. 

When the sacrum is flat and the posterior segment of the pelvic 
cavity is shallow, the head whidi has descended in the occipito- 
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lateral position cannot rotate normally becau$e its lateral aspect is 
closely applied to the flat sacrum. I£ the pelvic cavity is wide 
enough transversely, there is usually more space for rotation at a 
lower leveL 'Ihe head should, therefore, be drawn do\vn into the 
outlet by means of Kielland's forceps before the occiput is rotated 
forward. 

Instead of the Kielland’s forceps, Barton’s forceps is useful in 
some cases. If the sacrum is straight, Barton’s forceps is 
likely to be more successful than Kielland’s and vice versa when 
the sacrum is curved. 

tVhcn the outlet is narrow as in a funnel-shaped pelvis, the 
arrest should have been anticipated and a caesarean section should 
have been done early in labour. Even if this condition is first diag- 
nosed late In labour when the head Is impacted deep in the pelvis, 
caesarean section is still the best treatment, although symphysio- 
tomy might be considered. 



SECTION V 


DISORDERS PECULIAR TO PREGNANCY 


CHAPTER 1 

ABORTION 

Abortion denotes termination of pregnancy before the 28th 
^veek of gestation. Until recently, the term abortion was applied 
to the c^tpulsion of the ovum before the 12th week and the term 
‘miscarriage’ was employed when the ovum was expelled between 
the 12th to Utc 2Sth week. 


Incidence 

The Incidence of abortion can never be accurately gauged for 
several reasons. hZany early abortions pass unnoticed by the 
patient who considers it merely a delayed menstruation. An 
estimate of the incidence in the general population from the hos> 
pital statistics is inaccurate, as cases admitted to the hospital arc 
mostly emergencies, and spontaneous abortions without much 
bleeding remain iinrcportcd. From the case histories of women 
attending the gynaecological outpatients deportment, it is found 
that, in nearly 50% of married women, there is a history of one 
or more previous abortions. 

Abortions occur more frequently in multiparac than in primU 
parac, but this higher incidence is relative, as there is always a 
larger number of multiparous women as compared to primiparous. 

There is usually a higher Incidence of criminal abortions in 
cities, and that is because the socio-economic stress in urban areas 
demands limitation of family. All over the world the rate of crimi- 
nal abortions is on the increase, and this unhealthy trend has been 
aggravated by the safety afforded to the abortionist by antibiotics. 

Etiology 

The etiology is so complex, that a cause can be foimd in not 
more than 20% of the eases. In many cases, more than one cause 
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is responsible for the abortion. In tke early weeks of pregnancy, 
abortion is frequently preceded by the death of the ovum. When 
the ovum is expelled soon after its death, an embryo is usually 
present in the expelled conceptus, but when the dead ovrim is r&> 
tained in the uterus for some lengtli of time, the embryo is fre- 
quently completely absorbed, and is not found in the expelled 
contents. 

In abortions occurring after the 12th week, the foetus is fre- 
quently in a fresh state and alive, and abortion is then due to some 
factor which causes premature uterine contractions. 

The various etiological factors have been grouped as follows: 

(1) Caiises which result in foetal death. 

(2) Causes in tlie uterus which interfere with, either the de- 
velopment, or nutrition of the ovum. 

(3) Endocrime imbalance. 

(4) Psychogenic factors. 

(5) Cervical causes. 

Causes Which Result In Foetal Death 

Defective Germ Plasm. In recent years, it has been established 
that the most frequent cause of abortion in the early months is 
fertilization with a chroroosomically defective ovum or spermato- 
zoon. The grossly defective embryo perishes during the early weeks 
of gestation, and the dead ovum is then expelled by tlie uterus. 
Should such an ovum develop beyond 12 weeks, a malformed foetus 
contmues to form imtil term. 

.Acute in/ectious Diseases. Small pox, measles and other acute 
viral infections are common in the tropics, and the death of the 
foetus occurs as a result of high temperature. The likelihood of 
abortion is still greater when foetal anoxia occurs due to associated 
cyanons. 

Chemical Poisons. Quinine, lead, arsenic and mercury, some- 
times have a lethal action on the ovum. The effect of these drugs 
on a pregnant uterus is however variable, and even very large 
doses given as abortiheients arc very often ineffective in causing 
expulsive contractions. 

Syphilis and Rh iTwonipotibility. These two conditions seldom 
cause abortions. Spirochaeles fail to cross the placental barrier 
before the 24th week. Sufficient Rh antibodies do not usually ap- 
pear in the foetal circulation until after 28 weeks. 
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Destruction of corpus luteum by irradiation, or its surgical re- 
moval before the 12th weck» leads to abortion. 

Causes in Uterus Which Ihfcrferc with Nidation Or Growth of 
Ovum 

Mal/orTTuitioJis of Uterus. The two horns of a bicomuate uterus 
are frequently imequally developed, and when conception occurs 
in a poorly developed horn, the uterine musculature is unable to 
stretch beyond 14 to 16 weeks, and the conceptus is aborted. In a 
septate uterus, early abortion occurs when the ovum embeds on 
the poorly developed decidua over the septum. 

Maldcvelopment of Uterus. In a faypoplasic uterus it is not 
uncommon to see one or more early abortions before a pregnancy 
is carried to term. Sometimes, the hypoplasia is so marked, that 
the uterus is unable to stretch, and there are repeated abortions 
before the completion of the second month. 

Retro^isplacement of Vtertts. In this country, many obste- 
tricians still believe retroversion of the uterus as an important 
cause of abortion; but this is contrary to the present view in other 
countries. About 20% of women have congenital retroversion, and 
most of them conceive and go to term. The question of correcting 
retroversion arises only in those few who have either symptoms of 
a threatened abortion, or have had recurrent abortions in the 3rd 
or the 4th month. When symptoms of a threatened abortion are 
present, it is unwise to correct the retroversion, as the manipula- 
tions needed to correct it are more likely to aggravate the abor- 
tion. With a liistory of recurrent abortion, the retroverted uterus 
should be corrected by gentle manipulation, and kept in position by 
a suitable pessary, soon after the first period has been missed. 
When a hypoplasic uterus is retroverted, the cause of the abortion 
is hypoplasia, and retropositlon is mainly co-incidentaL It is, there- 
fore, evident that an operation for the correction of a retroverted 
uterus is seldom necessary. 

Fibrowponiata. The influence of fibromyomata in causing 
abortion/ is variable, and depends more on the situation of the 
growth than on their number. Subserous or superficial intramural 
growths do not, as a rule, disturb pregnancy. When an ovum gets 
embedded on or near a deep intramural or submucous growth^ a 
very early abortion occurs whidi is frequently considered by the 
patient as a delayed profuse menstrual period. When a fibro- 
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myoma is pelvic in situation, it may get impacted during the 3rd 
month and cause an abortion. 

Endocrine Imbalance 

Endocrine function stimulates the growth of the endometrium, 
its glands, stroma and its vascular bed as preparation for the nida* 
tion of the ovum. For this preparation the corpus luteum is im> 
doubtedly responsible, and the progesterone failure at this stage 
results in a very early abortion frequently confused witli a profuse, 
delayed period. The chorion, soon after its formation, produces hor* 
mones similar to those of the corpus luteum, and the role of the 
corpus luteum loses its prime importance, even as early as the 
3rd month of gestation. After the 12th week, the corpus luteum 
has no role in maintaining conception. It can, therefore, be con- 
eluded that corpus luteun is vita! for the first two months of gesta- 
tion, and then gradually its role is taken over by the hormones 
produced by tho chorion. It is during this transitory period of the 
change over of the function from the corpus luteum to the chorion, 
that imbalance is likely to result in an abortion. The frequency 
of abortion during the 2nd and the 3rd months is partly due to 
tids imbalance. It %yas at one time believed that excess of oestro- 
gen over progesterone stimulated uterine contractions; but recent 
work shows tliat both oestrogen and progesterone ate necessary 
for sustaining the ovum for the first few weeks, until the chorion, 
and later the placenta, take over this function. 

Psychogenic Factors 

It is not an uncommon clinical observation that profound grief, 
fear, anger, or such other unpleasant emotional disturbance fre- 
quently predpitates an abortion. The manner in whidi abordon 
is brought about is not known, hut it is probable that direct sti- 
muli from the hypothalamus stimulate uterine contractions. The 
intimate relationship between the adrenals and the central ner- 
vous system may also have some causal influence. 

Relation to ilfenstruation. StaUstical data reveals that a num- 
ber of abortions during the first three months occur round about 
the dates of the expected period. It is therefore advisable to avoid 
sexual and emotional excitements during these days— especially 
when one or more early abortions have previously occurred. 
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Coitus. Coitus during the early vs^ceks sometimes stimulates 
■expulsive uterine contraction. Whether abortion is brought about 
hy local trauma to the uterus, or emotional excitement, is not 
hnown. Trauma to the uterus may be indirectly through the move- 
ment of the cervix, or directly upon the body of 'a retroverted 
uterus. 

Cervical Causes 

The two important cervical causes are; (1) Previous deep 
lacerations or high amputation of the cervix, and (2) Lncompetency 
•of the intemai os. In both, repeated abortions occur after the 
fourtli month. 

A deeply lacerated cervix can be satisfactorily treated by a 
properly performed trachelorrhaphy, but when a high amputation 
ior an elongated cervix has been previously performed the cervix 
is flush with the vaginal vault Repealed abortions after the 4tli 
month occur, for which nothing can be done. 

Incompctenei/ o/ the internal os as a cause of late abortions 
has been recently stressed by Shirodkar and others. Normally, the 
intemai cervical os withstands the intra>amnioUe pressure which 
increases os pregnancy advances. An incompetent internal os fails 
to do this, and opens up during (he second trimester of pregnancy, 
following the protrusion and Anally the expulsion of the foetal sac. 

In some, the incompetenQr may be due to previous excessive 
dilatation of the cervix for some gynaecological indication, but in 
many, the lncompetency is not due to local injury, but is a deve- 
lopmental anomaly. 

A conveninct clinical grouping of the various causes described 
above is summarised below: 

I. Before 6 weeks: 

(i) Germ plasm defect. 

(il) Marked hypoplasia of the uterus. 

(Ui) Corpus lutcum deficiency. 

(iv) Defective embedding of the ovum (a) on a septum of a 
malformed uterus, (b) on deep intramural or submu- 
cous fibromyoma. 

n. After 6 teeefcs and before 12 tpeefcs: 

(i) jrdd hypoplasia of the uterus. 

(ii) Germ plasm defect-vesicular mole and other gross mal- 
formations. 
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(iii) Uterine displacements — incarceration of retroverted or 
laterally flexed gravid uterus. 

(iv) Incarceration of a gravid uterus, with a Hbromyoma or 
ovarian cyst impacted in the pelvis. 

IIL Causes common upto 12 loceks of gestation: 

(i) Acute specific infections. 

(ii) Sudden emotional upset 

(iii) Indiscretions such as strong purgatives, coitus and vigo- 
rous exercises. 

IV. Between 12 weeks and 24 meelrst 

(i) Malformation of uterus (bicomuate uterus). 

(ii) Incompetency of the cervix. 

(ui) Early infarction of the placenta in cases of malignant 
hypertension. 

V. After 24 weeks: 

(i) Placenta praevia. 

(ii) Placental infarction in malignant hyperiension. 

(lii) Premature rupture of membranes. 

(iv) Habitual death of foetus of unknown origin. 

Clinical lypes of Abortion 

The following clinical types are recognised: 

Threatened abortion. 

Inevitable abortion. 

Incomplete abortion. 

Complete abortion. 

Missed abortion. 

Septic abortion. 

Recurrent (habitual) abortion. 

Therapeutic abortion. 

Induced (criminal) abortion. 

It is customary to discuss the clinical features and the manage- 
ment of the diflerent types of abortion separately, but it must be 
realised that the different types are merely different stages of the 
same process. A threatened abortion is the earliest stage of the 
process, which is often arrested, and the pregnancy reaches term. 



ABORTION 


173 


With further progress of this early threatening process, a stage is 
reached when abortion becomes ineuitable. When the conceptus 
is expelled as a whole, it is termed complete abortion; but when 
a part of the foetus, the placenta or the decidua remains in the 
uterus, it is called incomplete abortion. Should the fragments re- 
maining inside get infected, it is called infected, septic, abortion. 
When the entire conceptus after its death or detachment Is not 
expelled for a length of time, it is known as missed abortion. 

Threatened Abortion 

Whenever slight uterine bleeding occurs in the presence of 
amenorrhoea, it should be considered as a ‘threat* to abort until 
it Is diagnosed that the woman is not pregnant. It is not uncom- 
mon to have slight bleeding at about the time of the iirst missed 
period, and this frequently recurs at about the same time each 
month, for the first two or three months. To start with, the bleed- 
ing is sli^t, and the longer it persists the greater are the chances 
of abortion becoming inevitable. In favourable cases, the bleeding 
is soon replaced by a brownish disdiarge which indicates that fur- 
ther detachment of the ovum has been arrested, and that the old 
blood remaining in the uterus is now trickling out. As a rule, 
70 to 80% of the cases of slight bleeding of short duration continue 
their pregnancy undisturbed, but even slight bleeding is unfavour- 
able, when one or more previous abortions of about the same term 
have occurred. 

Slight lower abdominal pain or backache is present in some 
cases. The occurrence of intermittent colicky pain carries an un- 
favourable prognosis, and indicates that uterine contractions are 
attempting to expel the ovum. Another unfavourable sign is the 
passing of small clots or blackish discharge for a number of days; 
it usually indicates that the ovum has perished, and abortion is 
inevitable. 

Diagnosis. First and foremost it is necessary to confirm preg- 
nancy as bleeding following amenorrhoea might be due to some 
gynaecological disorder. When the pregnancy has advanced to 12 
weeks or more, the uterus can be palpated per abdomen but, when 
it is of lesser dxiration, a va^nal examination will be necessary. 
When the uterus is enlarged in proportion to the term of amenor- 
rhoea, and is soft to the feel, it usually means that the foetus is still 
alive. In a threatened abortion that is progressing favourably, the 
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cervix is closed and its shape is unaltered. Whenever a bright red 
discharge continues for more than a few days, it is necessary to do a 
speculum examination, as a vascular erosion or a small cervical 
polyp may be the cause of the bleeding. 

Biological Test in Prognosis. Even though the bleeding ii 
slight, it is futile to continue the expectant line of treatment for 
more than a few days, and a pregnancy test must be perfoimed. 
If the test is negaUve, the uterus should be evacuated as soon as 
possible. If the test is weakly positive, it indicates that the conccp* 
tus has perished, and that the test will become negative during 
the next few days. A strongly positive test after bleeding of seve- 
ral days is of favourable prognosis, but the test should be repeated 
again after two weeks to ascertain the progress. 

Management. Treatment of threatened abortion is most un- 
satisfactory and uncertain- Complete rest in bed, preferably in an 
institution away from household and other emotional disturbances, 
is the most important part of the treatment. Rest, as frequently 
understood by the patient, is just staying at home, but medically^ 
rest means not even sitting up in bed for passing urine, stool or for 
taking meals. Strict rest in this way should be continued for »• 
week after bleeding has stopped. 

Sedatives help by relieving the anxiety of the patient, but 
whether they have any direct acUon of relaxing the uterus is not 
kno^v^. Initially, morphia 4 grain, or Omnopon 1/3 grain is given- 
Further sedation is continued by giving some barbiturate or mepm* 
hamate preparation orally. 

Indiscriminate use of progesterone, merely on the assumption 
that it is defldent, is illogical, and its administration should be 
guided by vaginal cytology and, if possible, by estimation of 
excretion of pregnanediol m the urine. The presence of 30% kera- 
tinised cells in the vaginal cytology indicates progesterone defi- 
ciency, and indicates progesterone therapy, but when more than 50% 
of vaginal cells are keratinized, H is futile to give progesterone av 
the abortion is almost certainly inevitable. Again, when excretion 
of urinary pregnanediol is less than 5 mg. in 24 hours, progesterorur 
therapy is indicated. The frequency and dosage of progesterone 
should be guided by repeated observation of vaginal cells. Btbcr 
250 mg. of a long-acting preparation of progesterone is given week- 
ly, or a daily dose of 25 mg. of the usual preparation is administered- 
The recently introduced nor-ethisteronc may be used instead o- 
progestcrone. 
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Preparations, containing Rutin, vitamins K and C, are usual- 
ly given for arresting further bleeding, but they are of doubtful 
value. 

Vitamin E was advocated on the basis of increased abortion 
rate in vitamin E deficient rats, but it has not proved its utiBty 
in humans. 

When the abortion ceases to threaten, the patient is advised to 
avoid hard domestic work, emotional or sexual excitement, and 
to be particularly careful during the days of the expected mens- 
truation until the pregnancy is successfully carried to 16 weeks. 

Inevitable Abortion 

When there is no chance whatsoever of retaining the concep- 
tus, abortion is inevitable. Two clinical types are seen: in one, 
the process is sub-acute, in the other it is acute. 

Sub-<icute Type. In the sub-acute case, the initial slight bleed- 
ing increases in the course of a few days, and small clots are passed 
with continuous dull lower abdominal pain and backache. On 
vaginal examinatioa, the cervical canal admits the finger. Fre- 
quently, the external os Is tightly closed, but the vaginal portion 
of the cervix is barrel-shaped indicating that the internal os and 
the cervical canal have already dilated. Abortion has now be- 
come inevitable, but, if evacuation is not done at this stage, profase 
bleeding and severe colicky abdonunal pain follows sooner or 
later. 

Acute Type. In this case, without any warning, profuse bleed- 
ing occurs and large clots are passed with severe colicky abdomi- 
nal pain. If the entire ovum is rapidly expelled, the pain and 
bleeding subside. Frequently, there is a partial separation, result- 
ing in severe bleeding with fall of blood pressure, rapid pulse and 
other signs of collapse. The cervix is already dilated to allow one 
finger, and, frequently, part of the ovum is felt protruding through 
the cervix. At times, the uterus is disproportionately enlarged to 
the term of amenorrhoea and that is due to the collection of blood 
and blood clots in its cavity. 

Management 

In the sub-acute type, diagnosis may be confirmed by the 
preponderance of keratinised cells on vaginal cytology. As the 
general condition of. the patient is satisfactory, pethidine, 100 mg.» 
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is injected, and a pitocln drip, containing 10 units in one pint of 
5 % glucose solution is administered at the rate of 30 to 40 drops 
a minute. Alternatively, pitutrin may be given in half-hourly doses 
of 5 units each- If this treatment fails to expel the ovum, prepara- 
rations are made for evacuation of the uterus. Intravenous sodium 
thiopentone or general anaesthesia is given. In many cases the cer- 
vix is sufficiently dilated, but, if it is not, it is dilated by metal dila- 
tors. Digital evacuation should always be aimed at, but if a finger 
cannot be passed through the cervix, a blunt curette is used. When 
the uterus is more than 12 weeks* size, evacuation by a curette is 
dangerous as the soft uterus might easily be perforated. In any 
case, ergometnne or Mether^, 1 c-c., should be given just before 
commencing evacuation to contract the uterus. This reduces blood 
loss during the operaUon, and the contracted uterus is less likely 
to he perforated. 

the acute type, the process of expulsion is hastened by ^v- 
ing a pitocln drip as described above. The expelled ovum should 
be carefully examined. If a complete ovum is passed, the bleeding 
and pain subside. 

When the patient has collapsed, active measures to improve 
her general condition should be taken before undertaking evacua- 
tion. Generally, in a collapsed patient the bleeding, as a result 
of fall in blood pressure, becomes temporarUy negligible but, if 
bleeding continues, rapid digital evacuation must be done imme- 
diately. As the cervix is dilated, evacuation is easy, and is done 
\vithout anaesthesia. Even when the expelled ovum appears to 
be complete, it is advisable to do a gentle curettage to remove the 
remaining fragments of the chorion and the decidua. 

Incomplete Abortion 

Small or large fragments of chorionic tissue remaining in the 
uterine cavity give rise to blood stained discharge, or bouts of irre- 
gular bleeding which may continue for weeks or months until the 
uterus is evacuated. 

Clinical Features. An incomplete abortion has varying clinical 
features as given below. 

In many incomplete abortions, only the foetus and part of the 
chorion are expelled. Bleeding continues to occur from the por- 
tion left behind in the uterus. It is easily diagnosed as the uterus 
remains bulky, and the products can he felt or seen to protrude 
through the dilated cervix. 
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If a case of spontaneous abortion, which apparently appeared 
to be complete, continues to have slight blood-stained discharge 
for several weeks, it indicates that small fragments of chorionic 
tissues and the thick decidua are still remaining in the uterine 
cavity. The uterus is only slightly enlarged, and the cervical canal 
is patulous. 

An incomplete abortion is sometimes mistaken for dysfunc- 
tional uterine bleeding, and the true nature of it is diagnosed by 
finding choriomc vilU on histological examination of the curetted 
material. 

When the adherent chorionic tissue remains for a long time 
in the uterus, it becomes organised, and a fibrous mass is formed 
around the chorionic fragments. It is then known as a placental 
polyp. Continuous blood stained discharge and bouts of irregular 
bleeding at intervals persist for months or even years. A placen- 
tal polypus simulates a chorionic carcinoma, and only a negative 
biological pregnancy test on urine and cerebrospinal fluid exclu- 
des the latter possibility. In the absence of a proper history, it is 
also mistaken for a fibromyomatous polyp. 

Management , 

The management of abortion, once it has become inevitable j 
or incomplete, has undergone considerable modification in recent 
years. The former concept that an inevitable or incomplete abor- 
tion will ultimately evacuate itself has been replaced by surgical 
cvacuaUon of the uterus soon after it has become evident that 
(he abortion is inevitable or incomplete. The great disadvantage 
of the former concept is that prolonged hospitalization is neces- 
sary as natural evacuation sometimes takes days or weeks and not 
infrequently fails. Besides, there is always the possibility of in- 
fection ol the retained products. 

When the cervix is dilated and the patient is bleeding, a digi- 
tal evacuation is performed immediately. In all other cases, dila- 
tation of the cervix and curettage is required. 

A placental polyp can also be curetted out but profuse bleed- 
ing is likely to occur during the removal. Frequently, as the con- 
dition is mistaken for a fibroid polyp, a vaginal or abdominal 
hysterotomy or hysterectomy is performed and the correct diagno- 
sis is arrived at only after opening the uterine cavity. 

12 . ■ 
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Complete Abortion 

Expulsion of the entire products of conception completes the 
process of abortion. The cervical canal now closes and the bleed- 
ing is negligible. Active treatment is not needed any more (Plates 
59, 60) . 


Missed Abortion 

^Vhen a dead ovum is retained in the uterine cavity for several 
weeks, it is called a “missed abortion". 

Pathology, The pathology of missed abortion, occurring before 
the formation of the placenta and the obliteration of choriodecidual 
space, is different from that occurring after the development of 
the placenta. 

In a missed abortion, occurring before the 32th week, a blood 
(carneous, fleshy) mole is formed. Upto this period, there is a 
narrow space all round the ovum between the chorion and the 
decidua (Plate 61). This choriodecidual space is traversed by 
delicate chorionic villi which are attached by their tips to the 
maternal decidua. For some unknown reason, slight bleeding starts 
from the maternal vessels, and extravasates into tlie chorioded- 
dual space. The broadening of the space by the collected blood, 
tears the attachment of the delicate villi to the decidua. Repeated 
slight haemorrhages into the different parts of the choriodecidual 
space, cut off the nutrition of the ovum received from the villi, 
and the embryo dies. In time, the entire ovum is surrounded by 
clotted blood, into which the detached choriunic villi can be seen 
on histological examination. The amnion is not destroyed, and 
on section of the mole, an intact, greyish white, ammotic cavity 
can be seen. In many cases, the embryo is completely absorbed, 
and no trace of it can be found in the amniotic cavity (Plates 61, 
62) . In others, a small embryo attached to the amnion can be seen. 
The size of the amniotic cavity is frequently disproportionately 
large as compared with the size of the embryo (Plate 63). A 
mole tbat has been retained for many weeks appears ‘fleshy’ as a 
result of organisation of the blood surrounding the amniotic 
cavHy. In rare instances, there is a deposition of calcium salts in 
the blood clots around the ovum which gives rise to a ‘stony’ mole. 

A specimen of missed abortion occurring after the 16th week 
shows a disproportionately large placenta as compared with the 
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size of the foetus. This is because the placenta continues to de- 
velop for some time after the death of the foetus. The placenta 
is tough, and is of a red or waxy appearance. The amniotic sac 
is loose and wrinkles as a result of the absorption of liquor amnii. 
The foetus is macerated, dropsical, or even mummified according 
to the length of time it has been retained. The decidua becomes 
thick and vascular. 

Clinical Features. The clinical history of ‘missed’ abortion is 
characteristic in most of the cases. After a period of amenor- 
rhoea of some weeks, there is slight vaginal bleeding for a few 
days which is followed by mucoid, tarry discharge. The uterus 
ceases to grow and gradually reduces in size. In some cases, be- 
sides amenorrhoea, there are no other symptoms. As the uterus 
may shrink almost to its normal size, it is likely to be diagnosed 
as secondary amenorrhoea. *1710 correct diagnosis is arrived at by 
histological examination of the curettings. Sometimes, -the persis- 
tence of amenorrhoea, after cessation of symptoms of threatened 
abortion, is considered as normally progressing pregnancy and, 
later, when the correct diagnosis of missed abortion is made, it 
comes as a disappointment to the patient. 

When the foetus dies after pregnancy has progressed upto or 
beyond 16 weeks, regressive changes in the breasts will be noticed 
by the patient. If ‘quickening’ has already occurred, the subse- 
quent absence of foetal movements makes the patient seek medi- 
cal advice. The uterus will cease to grow, and its size will get 
progressively smaller as weeks go by. The elastic feel of the uterus 
is replaced by a firm consistency; and this change is an important 
sign of foetal death. Soon after foetal death, there is a slight bleed- 
ing for a few days, followed by a black tarry discharge. A nega- 
tive biological pregnancy test confirms the diagnosis of a "missed 
abortion”. 

Management. There is no urgency to evacuate a missed abor- 
tion. As a rule, spontaneous evacuation occurs within 2-3 weeks 
after foetal death, but if it does not occur within four weeks, it is 
advisable to attempt evacuation by medical measures or by sur- 
gical methods. Prolonged waiting for spontaneous evacuation has 
its disadvantages. There is always more than usual bleeding dur- 
ing evacuation, and the longer one waits the greater the chances 
of a brisk haemorrhage. Until recently, the haemorrhage was 
considered to be from the thickened decidua, but recent knowledge 
brings in the possibility of hypofibrinogenaemia as the cause of it. 
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As in concealed accidental haemorrhage, thromboplastin, absorbed 
into the maternal circulation from the collected blood, results in 
hypofibrinogenaemia. It should, however, be remembered, that 
the likelihood of hypohbrinogenaemia complicating a case of mis- 
sed abortion arises when the dead ovum is retained for more than 
7 weeks, s 

High Concentration Oxytocin Drip. Loudon, in 1959, advocat- 
ed high concentration oxytocic intravenous drip in the manage- 
ment of missed abortion. A pint of 5 per cent dextrose solution, 
containing 10 units of oxytocin, is started and by additions of oxy- 
tocm the concentration is increased. In a recent case of missed 
abortion of 20 weeks treated by the author, the inert uterus started 
contracting after 4 pints of dextrose solution, each containing 35 
units of oxytocin. 

Surgical Evacuation. As brisk haemorrhage is likely during 
evacuation, blood should be kept ready. When the uterus is of 
less than 10 weeks' slie, dilatation and curettage is easily perform- 
ed, but the evacuation of a uterus that can be palpated per abdo- 
men is likely to prove risky from serious haemorrhage. Medical 
induction combined with pitocin drip should be tried repeatedly. 
As hypohbrinogcoaemia is unlikely to occur, until at least 7 weeks 
after the foetal death, it is prudent to wait for the uterus to re- 
duce in size before deciding upon surgical evacuation. 

Septic (Infected) Abortion 

Infection of the aborting uterus and its contents are referred 
to as septic abortion. In most cases, a septic abortion follows cri- 
minal interference by abortionists; but, sometimes, the woman her- 
self attempts to induce an abortion by passing instruments, sticks 
or irritating drugs into the cervix (Plate 64). Usually the abor- 
tion is incomplete. It is uncommon for a spontaneous incomplete 
abortion to get infected and, even when infection occurs, it is mild. 

Causal Organisms. Investigations have shoivn that in about 
one-fifth of the cases of incomplete abortion having no clinical evi- 
dence of infection, a variety of organisms can be cultured from the 
va^a and the cervix. Even Clostridium Welchii is found in 
some cases. The bacteriolo^cal report hzis therefore to be inter- 
preted in relation to the clinical features. 

The commonly occurring organisms of low virulence are, the 
coliform bacilli, Staphylococci, and non-haemolytic streptococcus. 
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These organisms usually cause a localised infection of the endo- 
metrium. 

The dangerous organisms are the streptococcus haemolyticus, 
Cl. Welchii and B. tetanus. They cause a generalised infection 
which often proves fatal. 

Mode of Entry. Apart from the occasional endogenous infec- 
tion from the normally present organisms in the vagina and the 
cervix, the infecting organisms are from some exogenous source 
in most of the cases. The commonest source is any infected article 
used by abortionists for inducing criminal abortion. 

Clinical Features. Mifd Localised Endometritis. The infection 
is from organisms of low virulence, and a regular protective bar- 
rier of leucocytes in the deeper parts of the endometrium limits 
the infection to the retained products, and the superficial layer of 
the endometrium. 

The temperature is not usually high and the toxicity is low 
as observed from the mild tachycardia and normal blood pressure. 
Profuse purulent vaginal discharge is the most characteristic sign. 
The uterus is bulky but not particularly tender, and there is no 
tenderness or inflammatory mass in the pelvis. A speculum exami- 
nation should be done, as injury to the lower genital canal may 
have occurred as the result of passing instniments or other ob- 
jects. 

Vinilent Infection. When the infection spreads to the adnexa 
and the pelvic cellular tissue, it remains localised to the pelvis and 
recovery occurs with permanent morbidity in the form of sterility 
or chronic pain. Pelvic abscess rarely occurs nowadays due to the 
routine free use of antibiotic drugs. The formation of a pelvic 
abscess is indicated by the continuous, daily evening rise of tem- 
perature, the onset of tenesmus, and sometimes, retention of urine. 
It takes several weeks for an abscess to "point”, and it usually 
points towards the pouch of Douglas, and can then be opened by 
posterior colpotomy. Occasionally, a cellulitic abscess points on 
the lower abdominal wall. 

Virulent infection by streptococcus haemolyticus frequently 
becomes generalised, causing peritonitis, ileus, or septicaemia. 
High temperature with rigors, markedly rapid pulse of low volume, 
abdominal tenderness and distension, mental distress, a tender 
bulky uterus, and slight blood stained, non-offensive lochia, indi- 
cate a severe infection. Previously, such virulent infection almost 
always ended fatally, but the energetic use of varioiis antibiotic^ 
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drugs has considerably altered the outlook now. But, even then, 
a number of late cases prove fataL 

Management Ihe management of the abortion depends on 
the nature of the infection. Evacuation of the infected contents 
^vas never undertaken formerly, until the infection was controlled 
and the temperature had remained normal for several days for 
fear of the spread of infection. Since the last few years, this trend 
has been considerably modified. 

Today, mild cases of infection localised to the endometrium 
are treated by evacuation of the uterus, soon after admission. An 
initial dose of 1,000,000 units of penicillin is given, and the uterus 
is evacuated digitally or by a curette, irrespective of the patient 
bleeding or not. The curettage must be gentle, as otherwise the 
protective harrier of leucocytes in the deeper layers of the endo- 
metrium will be destroyed. By this way, the incidence of per- 
manent occlusion of the cornual ends of the tubes, as also the 
likely spread of the infection along the lymphatics to the pelvic 
tissues, is reduced. 

^Vheo the infection has already generalised, immediate eva- 
cuation of the septic products is not of any practical value, and 
all efforts must be directed towards controlling the infection. The 
question of evacuation arises only after the infection, has been 
controlled. The only exception would be of a case bleeding badly 
when first seen. 

Gas Gangrene Infection. Infection by the clostridium group 
of organisms is extremely grave and spreads rapidly. 

The usual cause is intrauterine paste or other drugs used by 
the abortionist or by the patient herself. 

Toxaemia is profound, and marked prostration is a characte- 
ristic feature. The symptoms may commence within 12 hours. The 
pulse becomes rapid and thready. The skin is cold and clammy, 
and signs of peripheral failure are present. Liower abdominal pain 
with signs of generalised peritonitis rapidly sets in. Haemolytic 
anaemia is a characteristic feature, and jaundice develops very 
soon. Suppression of urine, due to either ischaemic cortical nec- 
rosis or due to the tubules getting blocked by blood casts, is a 
grave complication, and the small quantity of urine that is secreted 
is of a port wine colour due to the presence of blood pigments. On 
taking a radiograph, gas in the uterine cavity may be seen, and 
is a useful evidence of gas gangrene infection- 
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Treatment, llie main principles in the treatment are to com- 
bat toxaemia, to treat the rapidly occurring haemolytic anaemia, 
and to treat suppression o£ urine. 

To combat toxaemia, 1,000,000 units of penicillin combined 
with 100,000 units of anti-gas gangrene scrum are given intraven- 
ously. This initial treatment is followed by giving 1,000,000 units 
of penicillin combined with 50,000 units of anti-gas gangrene 
scrum intravenously every few hours until the infection is con- 
trolled. 3,000 units of anti-tetanus scrum are given intramuscular- 
ly as prophyla^ds. 

A venesection is preferably done, and a very slow drip of 
5% dextrose solution is given. In the presence of anuria, the 
amoxmt of intravenous fluid should be reduced to a minimum. 
Transfiision of packed cells is necessary to combat the haemolytic 
anaemia. Anuria is a very grave complication and its treatment is 
given under acute renal failure. 

Habitual (nccurrcst) Abortion 

When three or more successive pregnancies have terminated 
in abortion at about the same period of development, there is a 
good reason to believe that a rcctirrent cause is in operation. As 
a rough clinical esUmatc it may be stated that the chances of a 
second pregnancy continuing to term after one abortion are 75 
per cent; after two abortions, 50 per cent; after three abortions, 
25 per cent; after four abortions, 10 per cent. 

Recurrent causes before the i2th week of pregnancy are: (1) 
genital hypoplasia, (2) ovular defects, (3) repeated incarceration 
of a retroverled or laterally flexed uterus, (4) hyperthyroidism, 
(5) hormonal imbalance. 

The recurrent causes after the 12th week arc: (1) malforma- 
tions of the uterus (bicomuate uterus), (2) incompetency of the 
cervix, (3) malignant hypertension, (4) untreated diabetes, 
(5) blood incompatibility. 

A case of recurrent abortion must be thoroughly investigated 
for a recurrent cause. Even then, it Is not always possible to 
detect a cause in a largo number of patients. 

Genital hypoplasia can be made out on clinical examination, 
and the future prognosis depends on the degree of hypoplasia. 
Those with marked h5T3oplasja usually abort within two weeks of 
a ‘missed’ period, and frequently, the patient considers such episo- 
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des as delayed profuse periods. They are unfortunate examples 
of repeated disappointments, and usually have a life long sterility. 
Those with mild hypoplasia have one or two abortions before the 
third month, but usually the third or the fourth pregnancy goes 
to term. 

Ovular Dejects. When a woman has a successive second abor- 
tion, the ovum should be carefully studied for embryonic mzJfor- 
mation. Hertig and Rock studied 100 cases of repeated abortions, 
and found 43% as due to ovular defects. In many, the same 
causative factor is detected in consecutive specimens. A good ex- 
ample is repeated molar pregnancies. 

Incarceration of a retroverted or laterally flexed uterus is an - 
occasional cause, and ventral suspension is required. The obste- 
trician should not assume that successive abortions are due to the 
malposition of the uterus, unless he has attended the previous 
abortion, and ascertained incarceration as the cause of it. 

Hyperthyroidism should be excluded, by estimation of the 
basal metabolic rate, blood cholesterol, and serum iodine. 

Hormonal Imbalance. A repeated vaginal cytology during the 
first few weeks should be done lor progesterone deficiency, and 
when the deflciency is detected, prolonged progesterone therapy 
is likely to continue the pregnancy to term. 

Malformations of Utertis. A hysterogram should always be 
done to exclude a bicomuate or a septate uterus. Way found 2 
cases of septate uterus among 12 cases of repeated abortions in- 
vestigated by hysterogram. Occasionally, a hysterogram may acci- 
dentally detect a ‘filling defect* due to a submucous fibtomyoma. 

incompeteney of Cervix. A history of painless abortion 
preceded by a profuse milky white discharge is a useful gmde. 
Various methods of confirming incompetency of the os in the non- 
pregnant state have been practised, but the only reliable test is 
observation of the incompetency during a previous abortion by a 
competent obstetrician. The other methods suggested are: pas- 
sage of a No. 8 Fenton’s dilator without any resistance from the 
internal os, and hysterography. Incompeteney of the internal os 
can be overcome by placing a ligature round the cervix at the 
level of the internal os as described by Shirodicar. Silk, merse- 
N lene, dacron, and fascia lata strips are the various ligature raate- 
■ -I" used for the purpose. Tlda tightening of the internal os can 
ne imdcrtaken even durin^pregnancy. 




PI-60, Specimen showing complete abortion; a ten-week-foetus is 
seen attached to the ruptured sac. (Courtety: N. 11^. M. HospUal Mus:eu7n, 
Bombay) . (p. 178) . 




Vertical section of a carncous (fleshy) mole The amnlotic sac Is 
surrounded by blood clot (Coartcsv. N W M UospUal Museum, Bonibaj/}. 
(p 178) 



Pl-62. Vertical section of a cameous ((I«}iy) mole. A tiny foetus is seen 
one end of the amniotic casity. (Courtesy: N. (V. M Hospital Museum. 
Bombay) (p. 173) . 




P2-G3. Vertical section of a cameous (fleshy) mole. The omniotic cavity 'S 
disproportionately large as compared with the size of the foetus. (Covrieny: 
N. W, M, Hospital Museum, Bombav) (P- ITS). 




Pi-64. Three vaneUes of foreign bodies recovered from septic (criminal) 
abortions. (Coiirtcry: N. W. M Hospital Museum, Bombay). (P- 18®) 
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Malignant hypertension is, occasionally, a cause of repeated 
abortion, usually after the 24th week. An unrecognised diabetes 
or untreated diabetes can be the cause of repeated abortions. 

Psychogenic Factors. Many women who have aborted pre- 
viously become apprehensive from the early weeks of a subse- 
quent pregnancy. This apprehension, after two or three succes- 
sive abortions, is sometimes so marked, that a number of women 
try to avoid a pregnancy. These women n^ psychological sup- 
port from the attending obstetridan. We have, on many occasions, 
succeeded in carrying a subsequent pregnancy to term, merely by 
giving a comrse of penicillin injections diiring the third, fifth and 
seventh months. To start with, courses of penicillin were given 
in the belief that recurrent abortions might be due to latent 
syphilis, but, latterly, we have replaced penicillin by vitamin B 
complex injections, and have found them equally successful. Such 
supporting measures are worth a trial, and from an experience of 
the last ten years, we firmly beUeve, have a place in the manage- 
ment of cases of recurrent abortions in whom a thorou^ Investi- 
gation fads to detect a recurrent cause. 

Therapeutic Abortion 

Therapeutic abortion is indicated whenever the associated 
systemic disease of the mother is likely (o prove fatal if pregnancy 
is allowed to continue. It is also indicated whenever a viral disease, 
contracted during the first twelve weeks, is likely to cause serious 
congenital maldevelopment of the foetus in utero. 

With recent advances in medical therapy and close liaison be- 
tween the obstetrician and the physician, therapeutic abortion is 
nowadays seldom indicated. The limited present-day indications 
for therapeutic abortion are: (1) Early carcinoma of the cervix, 
(2) malignant hypertension, (3) German measles contracted be- 
fore the end of the third month, and (4) neurological diseases. 
Association of pregnancy with advanced cardiac disease, tuber- 
culosis and diabetes used to be important indicafions some years 
ago, but today pregnancy can be allowed to go to term without 
serious deterioration to the health of the mother. 

TherepeuUc abortion should be undertaken by the obstetri- 
cian only after joint consultation with another medical coUea 
gue and bis approval of the measure. The question of sterilizine 
the patient at the same time should be carefully reviewed ’ ^ 
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CHAPTER 2 


HYDATIDIFORM MOL E 

DcTmilion. Hydalidiform mole is an abnormal proliferation 
of the epithelial covering of the chorionic villi, ^with hydropic de- 
generation of the avascular stroma of the villi. . 

In the past it was considered io bo a degenerative process, 
hence the name ‘vesicular degeneration of the chorion’; but that 
was because the proliferation of the epithelial layers was disre- 
garded, Clinical and pathological evidences suggest it as a benign 
neoplasm of the chorion. In support of the view that hydatidi- 
form mole is a new growth is the fact that the epithelial lining 
has the potentiality of becoming malignant, and developing into 
c horion epith elioma. 

Incidence. Hydatidiform mole appears to be 8 to 10 times 
more comon in Asia than in the Western countries and America. 

The catiscs of high incidence of vesicular mole in Asian coun- 
tries are, according to Acosta-Sison: (1) Deficiency of high class 
proteins, like milk, meat and eggs, in their diet It does not ap- 
pear to be a racial characteristic because among the Orientals the 
high incidence of hydatidiform mole is observed in the poor hos- 
pital patients, whose diet consists mostly of rice and hsh, and not 
among the well-to-do private patients. (2) A relative factor is 
that hydatidiform mole occurs much more frequently in multi- 
parae and it is not uncommon in the Orientals to have many ra- 
pidly succeeding pregnancies; as a result, the incidence is raised 
by the large numbers of multiparac in statistical studies. 

In United States, Hertig reports an incidence of 1 in 2000 preg- 
nancies. In United Kingdom, Ian Donald gives an incidence of 1 
in 200. 

The highest incidence is reported by Acosta-Sison from Phi-"" 
lippines. During the Japanese occupation in the Second World 
War, the incidence was 1 in 1^6 pregnancies. To ascertain whe- 
ther the high incidence during the War was due to gross malnutri- 
tion, a second survey was made by the same author from January 
1955 to September 1957 whidi showed the incidence to be 1 in 200 
pregnancies. 
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Hasegawa, &om Japan, reported an incidence of 1 in 232 and 
King, from Hongkong, 1 in 530 pregnancies. 

From India, Bhaskar Eao from Madras reported an incidence 
of 1 in 361, £>as from Calcutta 1 m 147, and Paftary, Cbbatrc and 
Masani from Bombay 1 in SOS pregnancies. 

Age. The incidence of hydatidiform mole increases with age, 
more particularly after the age of 40. Many authentic cases of hy* 
datidiform mole in women as old as 55 have been recorded. In 
the N. W. M- Hospital series of 93 cases, 5S (02,3) per cent occurred 
in the age group 15-25 years and 35 (37.7) per cent in women 
above 35 years. 

Pathology, The simullancous hydropic degeneration of the 
mesodcrtnic core and proliferation of the epithelial layers, accord- 
ing to Hcrtig, is due to certain developmental conditions. The 
mole formation begins from the third to the fifth developmental 
week, when the fctochorionic drculation is normally established. 
In pathologic ova. fctochorionic circulation is not established, re- 
suiting in degeneration of the mcsodcrmic core. The trophoblast, 
on the other hand, continues to live, and remains functionally ac- 
tive because it is nourished by the maternal blood In the inter- 
villous space. 

As the degeneraUve changes in a complete mole commence 
before fctochorionic circulation has been established, the embryo 
Is absent. If the mole continues to grow for several weeks, a 
vesicular mass of enormous size is formed. The cysts arc of vary- 
ing size and are held together by stems of connective tissues. A 
big cluster of vesicles, resembling a bunch of large npe grapes, 
together with small withered grapes, is formed (Plates 65, 66) . 

Hydatidiform mole is usually complete, but a number of cases 
have been reported in which hydatidiform changes are restricted 
to a small portion of an otherwise normal placenta, a condition 
not incompatible with the development of a foetus. The foetus 
svaivives as long as rirculation from \hB normal partion t>f tb® 
placenta is adequate for its growth. The author reported a case 
In 1935 where pregnancy continued upto 8 months. 

Cases of partial hydatidiform mole have occurred in the pla- 
centa of uniovular twins, with the surx’ival of one of the rivins 
■ (Plates 67, 68). 

Microscopic Structures. The three characteristic histological 
changes are: (1) Hydropic degeneration of the villous stroma, 
(2) scantiness of blood vessels in the degenerated villous stroma. 
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and (3) proliferation of both the epithelial layers of the tropho- 
blast (Plate 69)* 

Stroma. The villous space is dilated due to marked oedema 
and degeneration. The remains of the stroma are flattened out 
and compressed against the walls o£ the villous, leaving a large 
central space filled with clear fluid. The fluid is, more or less, 
Q jrnnar in composition to ascitic fluid. Here and there a few nuclei 
are seen. , 

Epithelial Changes. Both, the syncytium and the Langhan’s 
cell layers proliferate. The histological appearance of sections 
taken from veiicles expelled from the uterus, and from vesicles 
still attached to the uterus, differs. Whilst there is almost com- 
plete absence of trophoblastic activity in sections taken from ex- 
pelled vesicles, sections from the vesicles still attached to the 
uterus show proliferation of both the epithelial layers. Tropho- 
blastic activity is absent in those vesicles which have undergone 
degenerative changes as a result of their having grown away from 
their blood suply in the uterine wall. 

Chorionic Gonadotrophins. Langhan’s cells produce gonado- 
trophin which enters the maternal circulation from the pool of 
slowly circulating blood in the intervillous space. It should be 
emphasised that in early pregnancy high values of chorionic gona- 
dotrophins are present in the blood serum and urine and the peak 
is reached at about 60 days after the last menstruation, when it 
may be as high as 600,000 I.U. Thereafter, the litre decreases and 
at 100 days the titre is rarely above 20,000 I.U. In view of high 
values during the third month of normal pregnancy, the diagnosis 
of hydatidiform mole by bioassay is unreliable before three months 
from the last menstrual period. The titre is likely to be higher in 
twin pregnancy than in single pregnancy, and the fall to low levels 
is slightly slower. 

When the blood level of diorionic gonadotrophins is high, it 
is found in the cerebrospinal fluid. Formerly, its presence in 
the cerebrospinal fluid was regarded as diagnostic of hydatidi- 
form mole or dioriocarcinoma. Recently, however, it has been 
shown that chorionic gonadotrophins are sometimes absent in the 
cerebrospinal fluid in hydatidiform mole, and that, occasionally, 
they are found in normal pregnancy. 

Ovarian Changes associated with Hydatidiforin Mole. Owing 
to overstimulation of lutein elements by large amounts of chorionic 
gonadolropWns, lutein cysts of the ovaries are formed in many 
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cases of hydatidiform mole. They may be on one or both ib 
sides, and may be microscopic, or as large as an orange, lbs 
lutein cysts store chorionic gonadotrophins (Plate 70). 

Clinical Features. In molar pregnancy, hynereme’sis is apt t 
be more severe and perastent than in normal pregnancy. 

Hypertension and other signs of pre>eclampsia are frequent]; 
observe d in t^lar pregnancy. “Ihcy develop when the utenu ha 
attained six months’ size, and this usually occurs a bout the 12th t 
the iith w eek of gestalmn.\ Usually, pre-eclampsia occurs in th 
third trimester, anH"^e onset of these symptoms in the sccot 
trimester are suggestive of a molar pregnancy. The comblnatio 
of pre-eclampsia and disproportionate enlargement of the uteni 
is sometimes diagnostic of molar pregnancy. 

Low grade rise of temperature is seen in a fair number of 
cases, and the temperature persists until the mole is evacuated. 

As long as the mole remains completely attached to the uterine 
wall, it grows luxuriently and enlarges the uterus disproportiona- 
tely to the term of amcnorrhoea. Acosta-Sison found the utem 
to be larger than the age of gestation in 70.7';i. of cases. In 11.4^e, 
the size corresponded to the term of amenorrhoca, and in 17.955« 
It was smaller than the age of gestation. 

Around the fourth month, the mole begins to separate from 
its uterine attachment, and vaginal bleeding commences. The 
bleeding may be slight, bright red or brownish, and may occur 
for several weeks. Such bleedmg is frequently mistaken for threa- 
tened abortion especially when the uterus is not convincingly lar- 
ger than the age of gestation. 

In some cases, after 'spotting’ for a few days, profuse vagin 
bleeding occurs due to sudden partial detachment ol the mole, 
and the patient becomes gravely shocked. 

Diagnosis, Clinically, a molar pregnancy comes under obser- 
vation in several ways, 

(1) Intact Mole with No Vaginal Bleeding. The patient hav- 
ing amenorrhoca of 2-3 months considers herself normally preg- 
nant, and attends the prenatal clinic for a routine check up, when 
a suspicion is aroused from the disproportionate enlargement of 
the uterus to 5-6 months’ size. In an uterus enlarged nearly upte 
the umbilicus, foetal ports can be palpated in a normal pregnanc> 
by external ballottment, but in a molar pregnancy no foetal parts 
can be palpated. The disproportionate enlargement could also he 
duo to a mistake in menstrual calculation, hydramnios, or multi- 
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,ple pregnancy and, when foetal parts cannot be palpated per ab- 
domen, a vaginal examination should be done to feel foetal parts 
by internal ballottment Due to the absence of amniotic fluid in a 
1 molar pregnancy, tlie uterus feels doughy on abdominal palpation- 

(2) Slight Vaginal Bleeding due to Conuiicncing Separation 
of a Mole. The slight bleeding is often mistaken for threatened 
abortion and the diagnosis is sometimes delayed for several weeks. 
It should be remembered that the uterus is, at times, dispropor- 
tionately enlarged in cases of abortion due to intra uterine' collec- 
tion of blood clots. On vaginal examination the cervix is dilated 
and, on careful examination of vaginal discharge, a few vesicles 
are often found. On inserting the fingers into the dilated cervical 
canal a few vesicles can always be detached which then confirms 
the diagnosis of a mole. 

When a large portion of a mole abruptly separates, there is 
profuse vaginal bleeding. The diagnosis of a mole is readily made 
by examining the discharged material. 

(3) Intrapcrhoncal Haemorrhage from Perforation of Uterus 
by a Malignant Mole, This is a rare clinical accident. It U usually 
diagnosed os a ruptured ectopic pregnancy and the correct diag- 
nosis is made only after opening the abdomen. 

(4) Separation of Mole with Concealed Intrauterine llac- 
morrhage. Occasionally, the mole separates without any external 
bleeding. The blood and the blood clots distend the Uterus which 
may rise as high as the xiphistemum. Circulatory collapse oc- 
curs and the diagnosis is difficult unless a molar pregnancy has 
been previously suspected. Thb complication closely simulates 
concealed accidental haemorrhage. The correct diagnosis is usual- 
ly arrived at laparotomy. 

Investigations. 

An X-ray film examination should normally reveal a foetal 
skeleton when the uterus is enlarged upto the umbilicus. Visua- 
lisation of a foetal skeleton definitely excludes a molar pregnancy, 
^ but absence of a foetal shadow does not necessarily confirm a 
molar pregnancy. On several occasions, the foetal skeleton was 
r not visualised on first examination, but was seen in a subsequent 
' radiograph. 

Biological Test of Urine. Zondek-Aschheim quantitative test 
' is the most reliable. In a normal pre^ancy, the chorionic gonado- 
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trophia value is very high upto 60 days, and falls to a low level 
after 100 days. Therefore, in a normal pregnancy a positive test 
in a dilution of 1 in 100 or even higher can occur up to 12 weeks 
of gestation. For confirming a molar pregnancy, the dilutioa 
should be atleast 1 in 200, becoming higher when the test is re- 
peated after a few days. A poative initial test in dilution of 1 
in 300 or more is confirmatory of a molar pregnancy. 

Abdominal Amniocentesis. Scqueira has elaborated, at the 
N.W.M. Hospital, a useful central test for the diagnosis of hydati- 
dlform mole. A lumbar puncture needle, attached to a ^rringe, 
is introduced into the uterine cavity through the abdominal ^vaO 
under local infiltration with novocaine. The uterine contents are 
now aspirated. Aspiration of clear liquor aTrnii confirms a normal 
pregnancy and conclusively excludes a hydatidiform mole. Aspira- 
tion of fresh blood is likely to be due to puncture of the placental 
site. Aspiration of dark blood is strongly suggestive of hydatidi- 
form mole. 

Treatment. Evacuation of the mole is the obvious treatment 
but the method of evacuation is selected In each case, according to 
the clinical conditions present In the majority of cases, vaginal 
evacuation of the mole Is chosen, but there are some cases where 
an abdominal approach is necessary. 

When there is vaginal bleeding of some duration, the cervbc is 
usually dilated. Attempt is made to expel the mole by an intra- 
venous drip containing 10 units of oxytocin in 500 mb of 5 per cent 
dextrose solution. If this fails, the cervix is dilated further by 
metal dilators and digital cvacuaUon or curettage is performed. 

In a patient collapsed as a result of severe vaginal bleeding, 
the os is usually sufficiently dilated to allow digital separation of 
the remaining portions of the mole, but resuscitative measures by 
infusion fluids and blood transfusions must be carried out first 
and when the patient has been retrieved from shock, evacuation 
is undertaken. 

Immediately after digital evacuation of the mole, a gentle 
blunt curettage is advisable to remove the thick decidua and the 
few remaining vesicles; otherwise bleeding is likely to continue 
or severe bouts of bleeding may occur when the decidua separates. 

In a mole which is still completely attached to the uterine 
wall the question of vaginal or abdominal evacuation arises 
particularly in primigravldae. In such cases, there is no vaginal 
bleeding, and the cervix is closed. 



P?-65. Specimen of a vesicular mole. Note the large s.ze of the vesicles 
(Courtesy: N. W. M. Hosp-tol Museum, Bomboy) (p. 1S8) 



Specimen of a vesicular mole Note the small size of the vesicles. 
(Courtesy: N. W. M. Hospital Mtiteum, Boniboy) . (p. 188) . 










Pl-G? Specimen of foetal surface of Ihe pbeenta ahowinf part of ihs 
placenta having undergone \esicubr change (CotirleJj/. N. W. M- ilotpiul 
Mv$eum. Oonthoif) (p 188 ). 







PI-72. Chorionepithelioma of body of uterus. (Courtesy: W. W M Hospital 
Mttssvm, Bombay), (p. 197). 



PI-73. Chononepithelioma of body of uterus. (Courtesy: N. W. Af. Hospital 
Museum, Bombay), (p. 197). 





PI-77 Metaslases ot chsr oriEp.lheljonia in Ihe kidney (Courtesy: N. W. M. 
Hospital Afuseiim, Bombay), (p 193). 
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In multiparae, vaginal evacuation is the rule, irrespective of 
the size of the uterus. The patulous cervix can usually be dilated 
easily by metal dilators after a preliminary dilatation by insertion 
of laminaria tents. 

In primigravidae, particularly when the cervix is conical, it 
is di^cult to dilate the cervix su^ciently to undertake vaginal 
evacuation with safety. From an instdEciently dilated cervix, eva- 
cuation is unsatisfactory, and the brisk bleeding is dilHcult to 
check. It is, therefore, prudent to do a hysterotomy in such cases. 
Bleeding is negligible and the mole is evacuated under vision. 

In multiparous women over the age of 40, who have sufficient 
number of living children, it is safer to perform abdominal hys- 
terectomy with the mole in situ, to eliminate the chances of a 
chorionic malignancy developing (Plate 71). 

In every case, adequate queintity of blood for transfusion 
should bo kept ready, as severe bleeding is a serious complication. 

CorapUcations. (1) Haemorrhage. The amount of blood loss 
during evacuation of a mole is unpredictable. Profuse haemor- 
rhage may occur, and enough blood should be ready to replace the 
lost blood. Brisk haemorrhage may occur some days after eva- 
cuation of the mole, when the thick decidua separates. 

(2) Perforation of Uterus. Perforation of the uterus may 
occur during digital evacuation or a curettage. An immediate 
abdominal hysterectomy should be performed. Perforation of the 
uterus may occur several weeks or months after evacuation, and 
that is caused by chorioadenoma destruens, ‘perforating mole*. 

(3) Infection. When evacuation of the mole is delayed, 
ascending infection of the uterus occurs through the dilated cervix. 
Previous to the introduction of antibiotics, it used to be a serious 
complication. 

Follow-up, As choriocarcinoma is a very grave disease fol- 
lowing a molar pregnancy, its early detection is possible only by 
periodic follow-up for atleast two years after evacuation of the 
mole. Every patient who has had a vesicular mole should be fol- 
lowed-up every month for the first six months, and tiaereafter, 
periodically, every three months for at least two years to detect 
the development of choriocarcinoma. Normally, vaginal bleeding 
should stop within a week or ten days. The uterus should be- 
come normal in size within four to five weeks. Persistence of 
bleeding or recurrent episodes of bleeding should always be care- 
fully investigated by uterine curettage, and an A-Z test At each 
13 
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follow-up visit, the vulva, the vagina and the cervix should be 
inspected {by inserting a speculum) for local metastases of chorio- 
carcinoma, which appear as purplish nodules. An x-ray of the 
chest should always be taken if bleeding persists, or the uterus 
remains bulky, or pulmonary signs appear. The biological test 
for pregnancy should become negative within six to eight weeks 
and, if it remains positive, quantitative tests should be done to note 
the litre. The biological lest should be repeated periodically for 
atleast one year. The patient should be urged to avoid a preg- 
nancy for at least two years. 
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CHAPTER 3 


CHORIONEPITHELIOMA 

Chorionepithelioma is a malignancy of foetal origin arising 
from the remains of the embryonic chorion and it thus differs 
from adenocarcinoma and sarcoma which are malignancies of the 
tissues of the uterus. It is always preceded by a conception which, 
in about 50 per cent of cases, has been a hydatidiform mole, and 
in the remaining 50 per cent an abortion or a full-term pregnancy. 

Incidence. Hertig reported from America an incidence of 1 in 
40,000 pregnancies. Hasegawa reported an incidence of 1 in 271 
pregnancies in Japan. Bhaskar Rao and Shetty reported from 
South India 27 cases in 79,836 pregnancies, including abortions, 
an incidence of 1 in 2958. In England, Alan Brews found only 27 
cases in the London Hospital Records between 1885 and 1927. The 
low incidence in America and the Western Countries as compared 
to the incidence in the East is probably due to the high incidence 
of molar pregnancies in the Eastern Countries. 

Etiology. The incidence of choriocarcinoma following a vesi- 
cular mole, an abortion, or fuU-tcrm pregnancy varies consider- 
ably in the different reported series as is evident from the table 
below. 



Novak & 
Saab 

(74 cases) 

A. Sison 
(70 cases) 

Bhaskar 
Rao & 
Shetty 
(27 cases) 

Alen Brews 
(2T cases) 

Hydatidiiorm mole 

.. 6235^ 

3927o 

40.75% 

3337o 

Abortion 

. . 242&% 

37.8% 

40.75% 

333% 

Full-term delivery 

Nature of conception not 

.. 10.0% 

23.0% 

18.0% 

16.6% 

known 

— 

— 


163% 


According to Acosta-Sison, high incidence of molar pregnancy 
in the East is due to defective germ plasm giving rise to abnormal 
development of the villi. 

All the statistics regarding the incidence of chorionic carci- 
noma, following a molar pregnancy, an abortion or a full-term 
delivery are based on clinical evidence only. There is no histopa- 
195 
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thological evidence of the nature of the chorionic villi in the pre- 
viously aborted ova or in the full-term placentae. Since all abort- 
ed ova and placentae are not critically examined as a routine, it 
is open to question whether edtoriome malignancy can ever occur 
in normally developed chotlomc villi. It is kno^vn that, occasion- 
ally, a small part of a pla<»nla undergoes vesicular change, the 
major portion being so normal, anatomically and physiologically, 
as to allow conception to proceed to full term with the buth of a 
normal foetus. Is it not likely that were all aborted ova and 
placenta thoroughly examined over a long period, partial vesicular 
change may be found in a few of them? It may then be possible 
to prove that choriocarcinoma develops only in villi which have 
undergone a previous vesicular change. 

There is still diderence of ofunion as to whether hydatidifonn 
mole is a degenerative or a neoplastic lesion. Nowadays, there is a 
greater tendency to regard it as a neoplastic process and the fre- 
quent development of chorionic carcinoma after a molar preg- 
nancy is comparable to an innocent tumour later becoming mahg- 
nant Nowhere in the body malignancy develops in a degenera- 
tive process and it is most unlikely that such a high grade malig- 
nancy of the chorion should occur with degenerative vesicular 
change in the chorion. 

Interval between Prcvioiis Conception and Onset of Symp- 
toms. In a large number of cases, the interval between the termi- 
nation of conception and the appearance of symptoms is between 
one month to one year. In the case reported by Vaze from Bom- 
bay, clinical evidence of malignancy appeared 8 days after evacua- 
tion of the mole. Gupta, on the other hand, reported a case in 
which chorionic carcinoma developed 25 years after the last de- 
livery. 

Pathology. Ewing, in 1910, classified chorionic tumours ac- 
cording, to their histological characteristics into: (,1) chorioadenoma- 
destruens or malignant mole; (2) chorionepithelioma or choriocar- 
cinoma, (3) syncylioma or syncytial endometritis. Hcrtig and 
Sheldon added one mote degree which they called chorionepithe- 
lioraa in situ. Syncytial endometritis and chrionepithelioma in 
situ are not considered by most pathologists as true malignant 
forms because in these conditions there is physiological invasive- 
ness of the early normal trophoblast into the myometrium. 

Chorioadenomo Destruena fMnUfpiant JVIole). The tumour 
is composed of elongated hypertrophied villi with active proUfera- 
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tiott of syncytial protoplasmic masses and lianghan’s cells. The- 
villi infiltrate the uterine sinuses and, at times, metastases occur 
in the broad ligament, the pelvic veins, the vagina and the lungs. 
An orderly growth of villi is characteristic of this type and it offers 
a hopeful prognosis. Massive trophoblastic invasion and destruc- 
tion of uterine muscle does not occur in malignant mole (Plate 70) . 

Chorionepithelioma. The chief feature is the invasion of the 
uterine musculature and blood vessels by the trophoblast. On 
cut section, an irregular haemorrhagic mass infiltrating the mus- 
culature is seen in the uterine cavity. The musculature has 
homogeneous appearance with scattered haemorrhagic areas. In 
some cases, the growth may be present in the muscle only, in 
whicli case there will not be any uterine bleeding (Plates, 72, 73, 
74). 

Jilicroscopically, columns of trophoblastic cells, syncytial mas- 
ses, as well as Langhan’s cells are seen advancing in an irregular 
manner into the muscula^re destroying the muscle tissue. In 
and around the trophoblastic infiltration, haemorrhagic areas from 
perforation of blood vessels are visible. In places, well-formed 
chorionic vUli may be present (Plates 75, 76). 

Syncytioma, described by Ewing, has been recognized by 
subsequent writers as a typical new growth in which there is an 
extensive invasion of the uterine muscle by the syncytium. Ewing 
regarded it more as a regressive type of choriocarcinoma, but 
others consider it as a new growth In which Langhan’s cells have 
disappeared. According to Novak, tlie term syncytial endometri- 
tis is more appropriate because it represents unusual persistence 
of trophoblastic elements after an abortion or full-term delivery. 
Clinically, the variety has a benign course, but, occasionally, syn- 
cytium perforates the blood vessels causing haerooperitoneunx. 

Sometimes, histological diagnosis is straightforward whilst at 
other times it is difHcult. There is little difficulty in diagnosis 
when trophoblastic masses are seen infiltrating the muscle but in 
border-line cases it is difficult to differentiate between a true cho- 
rionepithelioma and a benign hydatidifonn mole showing marked 
trophoblastic proliferation. 

Melastascs. Unlike carcinoma which infiltrates along the 
lymphatics, chorionepithelioma spreads by the blood stream. The 
most common sites of local metastases are the vagina and the 
vulva. Distant metastases most frequently occur in the lungs. 
Less frequent sites are the brain, the liver, the kidneys and the 
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bones (PJate 77). In Novak’s series oi 74 cases, metastases in the 
lung occurred in 41, in the vagina in 12, in the brain in 11, in the 
liver in. 7, and in the kidney in 5. In Alan Brews series of 27 cases, 
14 cases were autopsied and pulmonary metastases were found in 9, 
vaginal in 17, and cerebral in 4 cases. In one more living case, 
vaginal metastases were present. In this series, the incidence of 
vaginal metastases was over 50 per cent. Vaginal and viilval 
metastases occur through retrograde transport of the carcinoma 
cells, while distant metastases and extension to the tube, the ovary 
and the broad ligament arc by the blood stream. 

Symptoms. In the majority of cases, the patient continues to 
bleed irregularly after evacuation of a mole, an abortion or a full* 
term pregnancy. The bleeding may he continuous or in severe 
bouts at intervals. 

When chorionepithelioma develops during pregnancy, there is 
irregular bleeding but it remains unsuspected until delivery, fol* 
lowing wiuch there is irregular continuous bleeding or severe 
bouts at intervals. 

In about one^Uiird of the cases, offensive discharge from the 
uterus and irregular fever are complained of. Progressive anaemia 
is associated in most of the cases. 

In some of the cases, secondary metastases predominate the 
clinical picture. Lung metastases give rise to cough, pain in the 
chest and haemoptyses, symptoms likely to be mistaken for pul- 
monary tuberculosis or bronchiectasis. Similarly, haematuria 
from kidney metastases may confuse the diagnosis. Brain metas- 
tases have been diagnosed as apoplexy or brain tumour and at 
post mortem the correct diagnosis was made. 

Physical signs. On vagina] examination, the uterus is found 
usually enlarged. The surface of the uterus is generally regular. 
When lutein cyst of one or both the ovaries are palpated, the diag- 
nosis of chorionepithelioma is strongly suggestive. In advanced 
cases, a foul smelling necrotic mass protruding from the cervix 
may be present. It is then likely to ^ mistaken for a sloughing 
fibroid polyp. 

In an occasional case, a small growth is situated deeply in the 
myometrium. As there is no growth in the cavity of the uterus, 
vaginal bleeding is absent and the uterus is not appreciably en- 
larged. It is diificult to diagnose, as curettage will not reveal the 
presence of the growth. 

Diagnostic Aids. Qtiantitative Aschheim-Zondek Test. The 
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Aschheim-zondek test is preferable to Friedman’s test as the for- 
mer is more suitable for the quantitative estimation of gonadotro- 
phic hormone. Usually, Aschheim-Zondek test becomes negative 
within a month after a full-term delivery or an abortion, and its 
persistence after a month in a patient who is bleeding irregularly 
is to be regarded as suspicious. After spontaneous evacuations of 
a vesicular mole, the Aschheim-Zondek test may remain positive 
for as long as two months. A quantitative test in such cases is 
helpful, as repeated positive tests with increasing dilutions indi- 
cate active proliferation of chorionic villi. 

Zondek laid stress on examination of ccrebro-spinal fluid for 
the presence of gonadotrophic hormone because with cercbro-spinal 
fluid the test is negative in normal pregnancy but it is positive in 
hydatidiform mole and chorloncpithelioma. 

When Aschheim-Zondek test remains positive a month after 
total extirpation of the uterus and the adnexa, it is strongly sug- 
gestive of distant metastases. Again, it remains positive in the 
presence of lutein cysts of the ovaries until they regress. 

Curettage. Since the introducUon of biological tests for cho- 
rionic gonadotrophins, curettage for obtaining tissues for micros- 
copic diagnosis is not always necessary. Curettage is a dangerous 
procedure as the uterine wall may be so thinned out and necrosed 
by the infiltrating growth that the dilator or the curette may per- 
forate the uterus with severe intraperitoneal haemorrhage. Be- 
sides, it is recognized that frequently there is no evidence of the 
growth in the cavity, the infiltration being in the muscular wall 
and examination of curetted material in such cases would not be 
helpfuL Digital exploration of the uterine cavity is safe. A growth 
can be readily palpated and a portion of it removed for histologi- 
cal examination without risk. 

In many cases from histological study of the curretted mate- 
rial a preoperative diagnosis of malignancy can be arrived at but 
a conclusive evidence of malignancy is better determined after 
histolo^cal study of the removed uterus. However, there are 
cases in which there is no chorio-carcmomalous lesion detected in 
the uterus even though positive evidence of pulmonary metastases 
is found on autopsy exan^ation. 

Dificrential Diagnosis. Irregular uterine bleeding, many 
months after the expulsion of a mole, may be mistaken for dys- 
junctional bleeding, placental polyp or chronic metritis. 

"When the first symptom has been haemoptysis, it has been fre- 
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quently mistaken for pulmonary tuberculosis or dry haemorrhagic 
bronchiectasis. 

With secondary metastases in the brain it has been mistaken 
£rom encephalitis or even 6nir« tumour. 

Prognosis. Chorionepithelioma is a highly malignant growth. 
In a small proportion, about 10 per cent, spontaneous cure occurs 
and there is regression of the primary growth. The distant metas* 
tases have also been known to regress but there have been instan- 
ces where the primary growth completely regressed but a fatal 
termination resulted from the mctastases. An explanation offered 
for spontaneous cure is based on the fact that in many pregnant 
women there are trophoblastic islands in the lungs which are des- 
troyed after delivery by a lytic substance present in the blood and 
such a lytic substance may possibly be the factor in regression of 
primary and metastatic chorionepilhelioma. 

Ewing itv 1928 stated that he had been unable to find any re- 
cord of operative cure of chorionepitbelionaa. Novak esUmates the 
mortality from 70 to 80 per cent 

Novak reviewed 74 cases of choriocarcinoma in 1954 and 
found 13 (17.5 per cent) living without recurrence for one year 
or more, and 3 more survivors living 6 months after the opera- 
^on. Chonocarcinoma is rapidly fatal, usually within 6 months, 
and 16 (21.6 per cent) survivals in his series is noteworthly. 

Post operative irradiation of the pelvis is not necessary as 
fatal metastases to distant organs, like the lungs and hrain, occur 
by the haematogenous route. 

Trcalmcnt. Abdominal hysterectomy offers the only chance 
of saving the patient’s life. In young patients it is not necessary 
to remove the ovaries because the tumour spreads by the blood 
stream and not along the lymphatics but, if there are lutein cysts, 
the ovaries must be removed. 

Hysterectomy is not contra-indicated when there are vaginal 
or vulval metastatic growths. When metastases have occurred in 
distant organs, such as lungs, liver or brain, panhysterectoniy is of 
doubtful value. It is the opinion of some writers that even in the 
presimce of such distant metastases, panhyslerectomy should be 
performed as it may result in regression of such distant growths. 
It is usually staled that local vaginal growths regress after bysta- 
xectomy, but in one of author's case severe repeated bleeding oc- 
curred from the vaginal growths 11 days after hysterectomy. It is, 




PI-79. Tubal abortion. (Courtesy: W. W. M. Hospital Museum, Bombay) . 
(p. 205). 
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therefore, preferable to excise local metastatic growths in the vulva 
or the vagina after removing the primary growth. 

Chemotherapy. The chemotherapeutic drug used is 4-amino- 
N-lO-methylpteroylglutamic add (Methotrexate). The rationale- 
for the use of Methotrexate, a folic acid antagonist, is the high re- 
quirement of folic acid in the rapidly g^o^ving foetal-maternal tis- 
sues. The drug is administered in 5-day-courses of 10 to 30 mg. 
rntramuscvlaily or by continuous intravenous drip. It is also given 
orally as 5 mg. 5 times a day for 5 days. The side effects of the 
drug are stomatitis, rash, jaundice and gastrointestinal ulceration. 
As with* all chemotherapeutic drugs, there may be initial and ac- 
quired resistance. 

Bergenstal et al treated 27 cases of choriocarcinoma and re- 
lated trophoblastic disease and obtained remissions from 8 to 29 
months. As acquired resistance develops after varying periods, it 
is preferable to apply intermittent therapy to get more prolonged 
remissions. 
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CHAPTER»4 


EXTRA-UTERINE (ECTOPIC) PREGN/uiciY ' - • 

The tenn “extra-uterme” and “ectopic” are used (or gestation 
occurring outside the uterus, but ectopic is a more comprehensive 
term because -gestation occurring in the interstitial portion of the 
tube, though outside the uterine cavity, is still in the uterine wall 

The common sites for ectopic pregnancy are:^ ‘ ■ 

(1) The Fallopian tube. 

(2) The ovaries. 

(3) The rudimentary horn of a bicomuate uterus.^ 

(4) Primary implantation in the abdominal cavity.' 

(3) Secondary Implantation in the abdominal cavity^ 

TUBAL PREGNANCY 

Etiology. The etiological factors concerned in the causation of 
tubal pregnancy are very imperfectly understood. \ 

Many factors have been put forward and wanijily sup'ported ■ 
by different observers, but it can be staled without contradiction 
that any one factor by itself is seldom responsible for causing 
ectopic pregnancy. 

Factors responsible for causing tubal pregnancy are grouped •' 
into: (1) those retarding the progress of a fertilized ovum to the ’ 
uterine cavity, and (2) those favouring nidation in the tube. 

Factors retarding the progress of fertilised ovum are salpin- 
gitis, post-operative kinking of the tube, congenital anomalies of 
the tubes, and external or internal migration of the ovum. 

Salpingitis. As a result of previous salpingitis, external adhe- 
sions cause distortion and kinking of the tube. During 'an aewte’' 
inflammation the mucous membrane of the tube is destroyed in 
and the denuded mucous surfaces then adhere to each, other 
and form a network of intratubal adhesions. Loss of ciliary move- 
ment Is an additional factor. The transportation of the ovum along 
the tube into the uterine cavity is retarded by these pathological 
changes and no sooner the trophoblast is developed the ovum 
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embeds in the tube. Upto 1960, 54 cases of ectopic ‘pregnancy 
associated with genital tuberculosis have been reported. 

Post*K)pcrattuc Kinfcing o/ Tubes. Adhesions which form after' 
pelvic operations sometimes kink the lube and retard the progress 
of a fertilized ovum. Kinking of the tube may also result after 
ventralsuspehsion of the uterus. 

Congenital Anomalies. There may be a diveriiculum of the 
tube or an accessory ostium into which the ovum is lodged. In- 
congenital hypoplasia the tubes are long, tortuous and the muscu- 
lar wall is thin, all of which delay the passage of the ovum into 
the uterine cavity. 

' ' External iifigration. In this condition the ovum discharged 
from the ovary fails to enter the tube of the same side but migrates 
across the pelvic cavity and enters the tube of the opposite side, 
gets fertilized and embeds in it. External migration is confirmed 
at operation when the corpus luteum of pregnancy is found on the 
side opposite to the ectopic tubal gestation. As the rudimentary 
horn of a bicornuate uterus is xisually not connected with the 
vagina', conception in it can only occur by external migration of the 
spermatozoa or the fertilized ovum across the peritoneal cavity. 

Inlemal Migration. In this condition the fertilized ovum passes 
along one tube, enters the uterine cavity but, instead of getting 
embedded there, it travels across and enters the opposite tube and 
gets embedded into it. Conception into a tube which has its fimbrial ^ 
extremity previously occluded can only occur by internal migration 
of the ovum. 

Condition favouring nidation in the tube are endometriosis 
and decidual reaction. 

Pre-existing endometriosis in the tube would favour nidation 
but as tubal endometriosis is uncommon it is likely to be a causal 
factor in an occasional case. 

Pre-existing decidual reaction in the mucosa of the tube is 
considered by some as a causal factor but usually decidual reaction 
in the tube occurs as a protective reaction against deep burrowing 
of the ovum after it has been implanted in the tube. 

Terminations of Tubal Pregnancy 

Except for a few cases of tubal gestation advancing to full 
term, the usual termination is rupture which may occur in one 
of-the following directions: (1) intra-mural, (2) extra-tubal, and 
(3X ;intra-tubal. - 
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Rupture in any of the three directions is precipitated by (a) 
the destructive action of the trophoblast, (b) the haemorrhage into 
the gestation sac caused from eroded maternal vessels, and (c) 
tlie absence of hypertrophy of the muscular layer with the grovrtlr 
of the ovum. As a result of stretching and thinning of muscular 
bundles forming the sac wall, further Increase in tension from 
haemorrhage In and around the sac leads to rupture. 

lutra*mural Rupture. The ectopic ovum burrows beneath the 
mucous membrane into the muscular layer and, as a result, the 
rupture is at first inlra-mural and later becomes either external 
into the peritoneal cavity or into the broad ligament, or, internal 
into the lumen of the tube. Alacroscopic appearances are sometimes 
deceptive, as an intra-mural rupture closely simulates an intra- 
tubal one. If the bleeding is small in quantity and anatomical 
relations are still preserv'od a probe can be passed to define the 
lumen and thus demonstrate the intra-mural rupture. 

The ellects of rupture in both, extra-tubal and intra-tubal rup- 
ture, depend on the seventy of the bleeding from the site of the 
rupture, (a) When bleeding is severe, a large amount of blood 
collects in the general peritoneal cavity witli clinical picture of 
sudden diifuse, intra-pentoneal haemorrhage, (b) When bleedin.'; 
is small in quantity and occurs at intervals there is localized col- 
lection of blood either in the pouch of Dougla-s, or, in the broad 
ligament, (c) When the bleeding Is very small in quantity, coagu- 
lation occurs at the site of the liny rupture forming a peritubal or 
a paratuhal haematocelc. 

Extra-tubal Rupture. When extra-tubal rupture occurs, the 
ovum is expelled into the peritoneal cavity or into the broad liga- 
ment. In the majority of cases the ovum after rupture ceases to 
grow, but in an occasional case it continues to develop in the 
abdomen as secondary abdominal pregnancy (Plate 78). 

Diffuse intra-peritoneal haemorrhage occurs when there is ex- 
tensive injury to the tube with continuous bleeding from erosion 
of large blood vessels. Severe intra-peritoneal bleeding causes 
collapse which may end fatally if it is not promptly treated. 

Pelvic Uaematocele. If the bleeding from the site of rupture 
not severe, the blood collects in the pouch of Douglas. The 
; v-ence of blood in tbe pelric carity causes localized peritonitis 
with the surrounding structures forming a false sac. The sac U 
bounded in front by the uterus, behind by the rectum and the 
sigmoid colon which is generally pushed to the left, below by the 
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peritoneiun of the floor of the pouch of Douglas, and above, form- 
ing its roof, are the coils of the small intestines and the omentum. 
The contents of a haematocele consist of dark viscid blood and 
blood clots. The embryo may be completely absorbed or it may 
be present among the blood clots (Fig. 54). 



Fig. 54. Dugranunatic representation of pelvic haematocele as seen after 
opening the abdomen. 

Para-tubal Haematocele. When a tiny rupture occurs follow- 
ing erosion by chorionic villi, blood coagulates around the site of 
rupture to form paratubol haematocele. 

Intra-tubal Rupture. When the ovum surrounded by blood 
clots is expelled into the lumen of the tube, it is knovm as a tubal 
mole. A tubal mole is formed by repeated small haemorrhages 
in the 'chorio-decidual’ space from the eroded blood vessels. 

When a tubal mole is expelled from the fimbrial end of the 
tube it is called tubal abortion. It is more likely when the ovum 
is primarily embedded in the aropuUary portion of the tube, be- 
cause contractions of the tube can then readily expel the ovum 
into the peritoneum. In tubal abortion the entire capsule remains 
behind in the maternal tissues after the expulsion of the ovum. 
Bleeding continues from this raw area in the wall of the tube. 
Further terminations depend on the severity of bleeding from this 
area (Plate 79). 

Intraperitoneal bleeding &om tubal abortion can be as severe 
and is as common as in the case of extra-tubal rupture of the tube. 
When blood from the flmbrial end leaks out gradually and collects 
in the pouch of Douglas a pelvic haematocele is formed. If there is 
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slow leaking of blood, a clot forms around the fimbrial end to foim 
a peritubal haematoceU. Many cases of peritubal haematocele are 
really cases of embedding occurring at the fimbrial end. 

Haematosalpinx. In some cases, a haematosalpinx forms as a 
result of internal rupture. It is difficult to prove whether the 
abdominal ostium was closed before or after the embedding of the 
ovum. In the former case, embedding is due to the internal tntgro- 
tioji of the ovum, while in the latter, the abdominal ostium is sealed 
by a blood dot which later organizes into fibrous tissue. 

A pseudo'haematosalpinx is sometimes formed after intra- 
mural rupture. The collected blood is then not in the lumen of the 
tube but is in the muscular wali. 

Intcrstitial Pregnancy. In this type the ovum embeds in an 
uterine diverticulum or in a cornual adenomyosis. Characteristic 
appearances in interstitial pregnancy are: (1) The antero-lateral 
attachment of the round ligament in relation to the sac. In isthmal 
pregnancy the round ligament is attached to the inner side of the 
sac, (2) the appendages are asymmetrically placed, (3) the fundus 
is tilted at times almost vertically (Buge-Simon’s sign), (4) the 
lateral insertion of the Fallopian tube, and (5) cornual swelling 
merging insensibly with the uterus by a broad base. The usual 
mode of termination is rupture into the peritoneal cavity (Plate 
80). 

Angular Pregnancy. When implantation of the ovum occims in 
the utero-tubal angle of a normal uterus it produces asymmetrical 
enlatgement of the uterus during the first three months of preg- 
nancy. It is really an uterine pregnancy but is generally described 
under ectopic pregnancy because it is impossible to diSerentiate 
it from an interstitial pregnancy. It often gives rise to severe 
pain on one side of the abdomen. After the third month, the ute- 
rus becomes uniform in size and pregnancy continues normally. 

Advanced Ectopic Pregnancy. Except for a few cases in whiidi 
pregnancy continues in the tube without rupture, all other cases 
are of secondary abdominal pregnancy. 

In secondary abdominal pregnancy, the fertilized ovum pri- 
marily embeds in the tube. After developing in the tube for some 
woks, the tube ruptures and the embryo is expelled into the 
' ’ ' ’ cavity. Secondary abdominal implantation only occurs 

if part of the placenta remains attached to the tube. The villi 
be^ to grow outwards from the ate of rupture so that in course 
of time most of the placenta is formed outside the tube. Formerly, 
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it was believed that the embryo could continue its development 
only if it was extruded from the tube with its membranes intact, 
but this is not an essential requirement (Plate 81). 

Secondary abdominal pregnancy also occurs when the ovirni 
is primarily implanted at the fimbrial extremity. The chorionic 
villi grow outwards from the tube and eventually the entire pla- 
centa is formed outside the tube. 

If the ovum continues to develop after rupture into the peri- 
toneal cavity, 'secondary intra-peritoneal pregnancy’ occurs. If it 
ruptures into the broad ligament, ‘secondary intra-ligamentary 
pregnancy* occurs. 

Secondary intra-pcritoneol Pregnancy. When the foetus esca- 
pes into the peritoneal cavity, either with its membranes intact or 
without them, a pseudo sac is formed by organized blood clots, 
coils of the intestines, the omentum and other abdominal structures. 

Secondary IntTa-ligamentary Pregnancy. It is an uncommon 
termination. Champion and Tessitore in 1939 reported 70 cases of 
intra-Ugamentary pregnancy that had developed for over seven 
months. It is generally assumed that tliis variety results from 
rupture of a tubal pregnancy into the broad ligament. Champion 
and Tessitore suggest an alternative explanation that an intra- 
ligamentary pregnancy results from implantation of a primary 
abdominal or ovarian pregnancy on the posterior layer. As a 
result of growth, the posterior layer of the broad bgament becomes 
thinned out and ruptures, so that further growth occurs in the 
broad ligament This is often indicated at operation when, after 
removal of the ovum, difficulty is experienced in peritonizing. The 
growing ovum accommodates itself by stripping the anterior or 
the posterior layer of the broad ligament upto a certain level. 
The placenta is usually attached to the liver, spleen or other pos- 
terior abdominal structures (Plate 82). 

Histology, In tubal pregnancy, scattered viUi are seen in the 
tubal lumen surrounded by haemorrhage. The tubal musculature 
is split by haemorrhage within it (Plate 83) . 

Changes in Uterine Alucosa. Soon after ectopic embedding 
of the ovum, decidual changes occur in the uterine endometrium. 
The decidua so formed remains intact as long as the embryo is alive 
and degenerative changes commence in it when the embryo dies. 
The decidua is then expelled either as a complete cast or it dis- 
integrates in small particles. 

Changes in Ectopic Ovum. Absorption. A tiny ovum may 
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undergo complete absorption in the tube or when it is discharged 
into the peritoneal cavrty. In the absence o! bleeding such retro- 
gression may escape clinical attention. Retrogression is proved 
by the histological evidence of hyalinized villi in the tubes which 
otherwise appear normal 

Foetal Delormitxca. This has been observed in 10-15‘t) of the 
reported cases of advanced pregnancy. The majority of deformities 
are skeletal and can be corrected by manipulative treatment. They 
are caused by pressure due to oligo-hydramnios or adhesions to 
the sac. 

Hydalidijom DegeneralUm oj Chorion ond Formalion of 
Chorionepithclioma. Mayer has shown by careful examination of 
specimen that villi in tubal gestation do undergo bydatidiform de- 
generation, and a few such cases have been reported. 

lHummificatjon. It occurs in a foetus which has been retained 
for many years without infecting the gestation sac. The liquor 
smnii is absorbed. 

Suppuration. InfecUon of the foetal sac from the sigmoid 
colon or the small intestine is likely to occur soon after the death 
of the foetus or after a lapse of many years. When infection occurs, 
the soft parts are diantegraled and the infected contents arc 
finally discharged through the anterior abdominal wall, usually at 
the umbilicus or through the rectum, the bladder or the posterior 
vaginal fornix. Nature seldom succeeds in evacuating all the con- 
tents, particularly the remnants of the foetal skeleton, and a 
fistula forms which closes only after all the contents are evacuated 
either naturally or by operation. 

Calcificatian of Otjum. Partial or complete calcification of a 
dead foetus which has remained in the abdomen for a number of 
years is known as litJiopaedion. Calcification may also occur in 
the membranes or the placenta with or without calcification of 
the foetus. Many cases of lithopacdion of long standing have be^n 
reported. Smith reported iit 1912 a llthopaedioa which had remain- 
ed in the abdomen for sixty years and was found at post mortem 
in a woman aged 94. Speckman reported a case from Bombay, of 
a woman aged 75 in whom lithopaedion of 46 years’ duration was 
present. 

Ectopic Gestation and illulUplc Pregnancy 

Multiple ectopic gestation is grouped in the following roanner. 

(1) Combined intxa-uterine and extra-uterine pregnancy. 
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(2) Twin tubal pregnancy where one tube contains two 
embryos. 

(3) Bilateral tubal pregnancy where each tube contains one 
embryo. 

(4) Multiple tubal pregnancy. 

Combined Intra-uterine and £x(ra*uterinc Pregnancy. In 1926 
Novak gave a comprehensive review of 276 cases from the litera- 
ture. In 1940, Mitra reviewed 304 and added two more of his 
own. Since then several other cases have been reported in the 
literature. The majority of the reported cases have occurred in 
multiparous women. Generally, the extra-uterine gestation pre- 
cedes the intrauterine, or both may occur at about the same time. 

The clinical manifestations of ext ra-uterine ge station dominate 
over those of the intra-uterine pregnancy. The tubal gestation 
ruptures during the early months and diagnosis of combined preg- 
nancy is arrived at in most of the cases only during operation for 
ectopic pregnancy. Very few cases have been on record in 
which both conceptions had reached to full term without inter- 
ruption. 

Twin Tubal Pregnancy. The two embryos may be contained 
in a single sac or in two separate sacs. Uniovular twins frequently 
occur in extra-uterine pregnancy. 

Bilateral Tubal Pregnancy. It is necessary to distinguish be- 
tween successive and simultaneous pregnancies; successive are the 
more frequent. A successive pregnanQr is one in which pregnancy 
in one of thq tubes is arrested in the early stages and may terminate 
as a haematosalpinx, a haematocele or a lithopaedion and, later, 
pregnancy in the other tube discloses the nature of the first 

Multiple Tubal Pregnancy. McCalla mentions a case reported 
by Treub of Amsterdam in which one tube contained five embryos. 
In 1914, triplets were reported by Daimant, and another case was 
reported by Krusen. A case is also reported by Laimey and 
Seguinot in which there was twin pregnancy on one side and a 
single foetus on the opposite side. 

Clinical Features 

Ectopic pregnancy is perhaps the most common of all the 
gynaecological conditions eluding and misleading diagnosis, and 
gynaecologists of experience have not been exempt When an 
ectopic pregnancy terminates in one of the above mentioned ways, 
14 
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clinical symptoms related to haemorrhage, plasUc peritonitis, pre- 
ssure on adjacent pelvic viscera or infection occur. 

Symptoms. Ameworrhoea. Cessation of menstruation in a 
regularly menstruating woman so very characteristic of intra- 
uterine pregnancy occurs also in ectopic pregnancy but not in all 
cases, and should not be considered as an invariable symptom. 
Amenorrhoea of several weeks' duration is usual when embeddmg 
has occurred in the ampullajty portion of the tube. It is frequently 
absent in LntersUtial and isthmic pregnancy, as usually rupture 
occurs within a few days after embedding. 

Vagiral Bleeding. Vaginal bleeding occurs when the decidua 
begins to separate after the death of the ectopic ovum and it con- 
Unues until the entire decidua has been cast off. When the whole 
decidua is shed as a cast sharp bleeding occurs for a day or two, 
but when the decidua desquamates piecemeal slight vaginal bleed- 
ing continues for a week or more. 

Vaginal bleeding after a period of amenorrhoea is characteris- 
tic but not uncommonly it signiffes itself as a prolonged menstrual 
period. In some eases of sudden rupture of an ectopic gestation 
vaginal bleeding occurs a day or two after the operation as a result 
of separation of the decidual cast. 

Pain. Except in some cases where ectopic gestation is detected 
in its very early stages, it is extremely rare to meet with a 
where pain is not complained of. Even when an ectopic gestation 
has not ruptured, there is continuous dull pain on one side due to 
distension of the tube. 

When sudden extra-tubal rupture occurs the patient very often 
states that she felt as if something had burst inside her. The pahi 
is severe from its commencement, may be localized for a few hours 
in the lower abdomen, but later becomes generalized. 

During expulsion of a tubal mole or blood clots from the fi®- 
brial end of the tube there is spasmodic pain. When a pelvic 
haematoceic forms, pain in the hypogastrium with backache in the 
lumbosacral region is usually present. 

Sometimes, the patient who has been suffering from con- 
tinuous lower abdominal pain complains of an unusually severe 
attack with symptoms of shock which signifies secondary rupture 
of the gestation sac. 

Pressure Symptoms. Pressure symptoms usually occur with 
pelvic haematocele. Difficulty in passing urine followed by reten- 
tion is the commonest pressure symptom. In some cases rectal 
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tenesmus is a prominent symptom. 

Pain in one or both shoulders sometimes occurs from pressure 
on the phrenic nerves by free blood collected in the peritoneal 
cavity. 


Clinical TyP<^ Di(tcn:ntial Diagnosis 

Clinically, four types can be distinguished, and the clinical 
features and differential diagnosis of each are discussed separately. 
The four tyes are: 

(1) Acute fulminating. 

(2) Sub-acute. 

(3) Pelvic haematocele. 

(4) Advanced gestation. 

Acute Fulminating. There is an erroneous impression that 
this clinical type is the most frequent In this condition a woman 
enjoying good health is suddenly taken ill with acute abdominal 
pain and she may state that something has burst inside her. The 
pain is localized at first to some part of the lower abdomen but 
within a few hours it is felt all over the abdomen. Sosisiiines, 
there is n o histo ry of amenorrhoea or va ginal ble eding, particularly 
in cases of rupture of an inter stitial or isthmic tubal pregnancy. 
The genei:g^con^tion of the patient deteriorates very rap idly and 
the patient becomes mar kedly pale \vithin -a- fj»w hou rs. Pulse rate 
rises , rapi dly and the vol ume becomes corres pondingly smaller 
with fall of ^blood p ressxire. Profuse—swEaling, t hirst, cold and 
clamm y ski n with res tlessne ss and *air hung er* beco me mo re and 
m ore mar ked due to intpm al hae morrhage. 

On abdominal examination, diffuse tenderness on palpation is 
present but usually there is no rigidity of muscles. Shifting dull- 
ness due to the presence of free blood in the peritoneal cavity is 
sometimes present but it is not a dependable sign. 

A satisfactory bim anual vaginal examina tion is not possible 
due to abdominal and vaginal tendern ess. In fact, the absence of 
tenderness during v aginal e xamination indicates some other con- 
dition than ruptured ectopic pregnancy. If rupture has occurred 
at an early stage no mass is felt in the fomices hut a fluctuating 
indefinite cystic fullness is elicited in the pouch of Douglas due to 
the collection of blood. When an ovum, about ten weeks or more, 
ruptures an indefinite mass is frequently palpated in one of the 
lateral fornices. 
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Dlffcrcutlal Diagnosis. Anplure of Graafian Follicle or Corpus 
Luteum illimtvc Jntra'pcrUoiifal Jlaemorrhaga. *Ilus con* 

diUon is uncommon but closely simulates acute rupture of an 
ectopic gestation. Witli massive haemorrhage, sudden abdominal 
pain and other signs of internal bleeding appear. Vaginal examina- 
tion is tender and clicites fullness in the pouch of Douglas due to 
the collection of blood. 

Torsion of Pedicle of an Ovarian Cyst. The patient complains 
of sudden acute abdominal pain with signs of shock. Increasing 
pallor which is so very characteristic of ruptured ectopic is absent 
If the torsion is sudden, vomiting is a prominent symptom. Hiere 
is marked tenderness and rigichty in the lower abdomen, more on 
the side where the cyst is situated. On vaginal examination a 
well defmed tender, tease moss is palpated in one of the fomiccs 
with the uterus pushed to the opposite side. 

Acute Appendicitis. Pain in the right iliac fossa, tenderness 
in the McBurney’s point and a tender right fornix on bimanual 
vaginal examination usually lead to a diagnosis of acute appendi* 
dtis but an acute attack during or soon alter a threatened abortion 
15 hkcly to cause difBculty because of the associated amenorrhoea 
and vaginal bleeding. In such a case absence of a moss In the 
right fornix with an enlarged soft uterus excludes the possibility 
of an ectopic gestation. Sometimes, early general peritonitis fol- 
lowing a perforated appendix masks the diagnosis because the 
pain and tenderness, although more marked in the right iliac fossa, 
become generalized. High temperature, rapid pulse rate and in- 
creasing leucocytosis arc important diagnostic features. 

Acute Salpingitis. The sudden onset of severe abdominal pam* 
tenderness and other signs of shock simulate a ruptured ectopic 
pregnancy so closely that the clinician now and again realizes the 
mistake only on opening the abdomen. The onset of abdominal 
pain during a menstruai period or alter a recent aboi^on indicates 
salpingitis. Rise of temperature, particularly with rigor, occurs 
with salpingitis while the temperature is normal or even subnor- 
mal with ruptured ectopic pregnancy. A few hours’ observation 
usually decides the diagnosis because in ectopic pregnancy, with 
diffuse intraperitoneal bleeding, Uie pulse rate continues to rise, the 
blood pressure falls and pallor increases. 

Other Abdominal Surgical Emergencies. (1) Perforation of a 
hollow viscus is differentiated by taking a careful history. (2) 
Acute haemorrhagic pancreatitis is a rare abdominal emergency 
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and, as internal haemorrhage occurs in this condition also, differen- 
tiation from acute rupture of an ectopic gestation is very difficult. 

5ub-acut& This is the most common variety met with in 
practice. As a rule, there is a period of amenorrhoea followed by 
repeated attacks of abdominal pain, vaginal bleeding and faintness. 
This trio of symptoms is important in differentiating it from other 
conditions. There is a slight contmuous pain in the lower adbomen 
punctuated by colicky attacks. The vaginal bleeding is usually 
slight but is more during the attacks of pain. The feeling of faint- 
ness is due to the sudden escape of blood in the peritoneal cavity. 

On vaginal examination, the uterus is slightly larger than 
normal size, pushed to one side and is felt separate from the mass 
in one or the other lateral fornix. The mass is not entirely in 
one lateral fornix but is postero-lateral in situation and is of in- 
definite outline and of varying consistency, being soft in some parts 
and firm in others. This varying consistency is an important sign, 
being soft where the blood has accumulated recently and firm 
where organization of blood of some duration has occurred. Acute 
tenderness on palpation is also an important clinical sign. As a 
rule, the mass is partially or completely fixed. 

Differential Diagnosis. Uterine Abortion. It is a serious mls^ 
take to diagnose uterine abortion when actually a tubal pregnancy 
exists. If curettage is undertaken without a careful vagina! exami- 
nation disastrous result from rupture of the ectopic sac is likely 
to follow. 

Uterine Pregnancy “With Lateral Flexion of Uterus. A lateral- 
ly fiexed pregnant uterus of 8 to 10 weeks’ size is likely to cause 
confusion. The important point to bear in mind is that whenever 
a mass is palpated in one of the fomices and the uterus cannot 
be felt separately from the mass, further observation and examina- 
tion, if necessary under anaesthesia,' must be done. It will then" 
be possible to correct the laterally flexed gravid uterus into an 
anteverted position and the mass which was previously felt in the 
fornix is proved to be the gravid uterus. 

Fibromyonia in Lateral Wall of Uterus with Early Abortion. 
In this condition there is pain and vaginal bleeding and a mass 
is palpated in one fornix. If chorionic villi are found on micro- 
scopic examination of tissue passed from the uterine cavity, the 
diagnosis of uterine pregnancy will be evident. The mistake is 
still more likely if red degeneration of fibromyoma has made it 
painful and tender on vaginal examination. 
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Pelvic Ilacniatocelc. The clinical history is similar to that 
described for the sub-acute type. Patients frequently come under 
observation for pressure symptoms, like difficulty in passing urine, 
letcntion of urine and rectal tenesmus. Hectal tenesmus is some- 
times mistaken for mucus colitis or dysentery and tiio patient is 
treated medically until either secondary rupture precipitates an 
emergency or gynaecological examination is carried out when 
medical measures fail to relieve the rectal symptoms. 

On abdominal exammation a tender, indeimite swelling arising 
from the pelvis is palpated. As the coUection of blood increases, 
the swellmg also increases in size and may rise upto the umbilicus 
or to even a higher leveL The consistency of the swelling varies 
and may be clastic or firm, depending on the duration and the 
extent of bleeding and the structures forming the sac. 

On vaginal examination the cervix Is felt wiUr difficulty as 
it is pushed bodily forward behind the symphysis pubis by the 
coUccUon of blood in the pouch of Douglas. The dome of the 
vagina and the forniccs appear shallow. The upper third of the 
posterior vaginal wall is raised by coUecUon of blood in the pouch 
of Douglas and its surface b convex towards the vagina. The 
uterus b felt to be ‘riding’ on top of iho swelling and may be in 
the midiine or to one side. The mass is felt to bo tender, of 
mdefinite outline, of cystic consistency in some part and him in 
other parts. Thb varying consbtency of the mass b an important 
clinical sign. The extent of haematoccle b better defined by rectal 
examination. 

Dincrcntial Diagnosis. Inearecroted Hetrooerted CTfloid 
Uterus. It b generally mbtaken for an ectopic pregnancy in the 
third month of gestation when incarceration of the uterus b likely 
to occur. Dysuria and later retention of urine occur. In both, 
the cervix is pushed behind the symphysis pubis but in the case 
of retroverted gravid uterus it b directed well forward also. In 
retrogravid uterus, the fundus or any part of the uterus b not felt 
separate from the mass in the pouch of Douglas, while in pelvic 
haematoccle a small portion of the uterus or the whole of it can be 
palpated on the top of the mass. -A retrogravid uterus is uniformly 
firm, while a pelvic haematocelc b of irregular consistency. 

Pelvic Abscess. On examination the physical findings are 
‘ to those of pelvic haematocele and careful evaluation of 

» hbtory b necessary to diEferentiate the two conditions. In 
pelvic abscess there b a history of recent post abortal or gonococ- 
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cal infection. There is intermiUent rise of temperature and marked 
leucocytosis. Aspiration of the contents by passing a lumbar punc- 
ture needle through the posterior fornix diagnoses an ectopic if 
dark, tarry blood is withdrawn and pelvic abscess when pus is 
aspirated. 

Ijicarccratcd Ouarian Cyst loith Uterine Pregnancy. Abdomi- 
nal pain, vaginal bleeding and a mass in the pouch of Douglas 
cause confusion, but the absence of amenorrhoea and the uniform 
consistency of the cyst are differentiating features. On aspirating 
the contents of the pouch of Douglas, serous or mucoid fluid is 
found. 

Fibromyoma in Posterior Wall toith Uterine Pregnancy. Re- 
tention of urine is a common symptom. On vaginal examination 
the cervix is pointing downwards and pushed up behind the pubis. 
The mass in the pouch of Douglas will be hard, rounded and la 
close apposition with the cervix 

Advanced Ectopic Pregnancy. History of amenorrhoea inter- 
rupted by slight vaginal bleeding and abdominal pain in the early 
months is suggestive; breast changes also continue as in intra- 
uterine conception. Abdominal pain, continuous or at intervals, 
is generally present and Is due to plastic peritonitis or is due to 
the altered anatomical relations of the abdominal viscera. Vigorous 
foetal movement are felt by the patient and continue till the 
death of the foetus. At or near full term intermittent pains, 'false* 
labour, occur for a short time with vaginal bleeding and passage 
of a decidual cast. Foetal movement coasc soon after 'false* labour. 

After the death of the foetus there may sot be any further 
symptoms. Amenorrhoea may continue or menstruation reappears 
and such coses come under observation for an abdominal tumour 
after a period of months or years. 

On abdominal examination the foetal parts are very easily 
palpated. Not infrequently, foetal parts are felt with great ease 
even in uterine pregnancy when the uterine and the abdominal 
walls are lax and undue reliance on this sign is not advocated. On 
the other hand, the contour of the abdominal swelling is a more 
reliable sign as it is ill defined in abdominal pregnancy in contrast 
to the well defined swelling of an intra-uterine pregnancy. The 
foetus is usually high above the pelvic brim and transverse or 
oblique lie is frequent. Eccentric porition of the foetus to one side 
is also a useful diagnostic sign. ^ 

The pitocin test to elicit uterine contractions is sometimes 
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useful- Half unit of pitodn is injected and the abdomen is palpated 
for uterine contractions and, if contractions do not occur in 15 
minutes, one more unit is given. A positive test rules out an 
abdominal pregnancy but a negative test is inconclusive. 

On vaginal examination the cervix is found to be iinn. In 
intra~uterlne pregnancy the vaginal portion of the cervix is soft 
and almost taken up after the sixth month, but in abdominal preg* 
nancy a definite firm vaginal ceirvix Is palpated and is an important 
distinguishing sign. The presenting part is not within reach of 
the vaginal fingers. On careful palpation the uterus is found to be 
normal or slightly enlarged and displaced laterally and forwards. 

Radiological Sigjis: (1) Finding the foetal parts behind or 
in close proximity to the spine in a lateral film (Sherwin’s Sign). 
(2) The foetus high above the pubis, eccentric in situation or in a 
transverse lie. (3) Gas shadows In an antero posterior film. 

During ‘false’ labour, uterine contractions are not felt per 
abdomen. There is vaginal bleeding which may be mistaken for 
'show*. 

After the death of the foetus the gestation sac becomes smafier 
and in the absence of infection it may remain undiagnosed for 
many years. The foetus in course of time is converted into a litho' 
poedion. Menstruation continues as usual and one or more uterine 
pregnancies may occur with the sac in the abdomen. If the sac 
gets infected it discharges its contents by forming an abdominal 
sinus or a fistulous tract may form with the va^a, the bladder 
or the rectum. 


Treatment of Tubal Pregnancy 

Acute Fulminating Type. The general condition of the patient 
is unsatisfactory; some are in such a collapsed state that they are 
pulseless and their blood pressure caxmot be recorded while others 
have a fast pulse with a low blood pressure. The collapse is partly 
due to shock following effurion of blood in the peritoneal cavity 
but more so on account of blood loss. No sooner the diagnosis is 
made an injection of morphia, J gr., is given. Hot water bottles 
are carefully placed to keep the patient warm and in those who 
are in a completely collapsed state blood transfusion is started 
white waiting for the operation theatre to be ready. 

It is needless to state that s{Hnal anaesthesia is contra-indicated 
■ acute fulroinaling cases where the hlood pressure is very low. 
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Local infiltration of the abdominal walls, or nitrous oxide, or cyclo- 
propane gas anaesthesia is preferable. Epidural spinal anaesthesia 
can also be used in collapsed cases as it does not lower the blood 
pressure. 

The abdomen is opened by a midline subumbilical incision. 
When the peritoneum is reached, a bluish discolouration wU be 
observed through it. The peritoneiun is held by forceps and a 
small opening is made. The free blood in the peritoneal cavity is 
collected for auto-transfusion. The appendages are brought out 
and examined. The affected tube is removed by clamping the 
mesosalpinx. In almost all cases the ovary is left behind. The 
appendages of the other side are examined before closing the 
abdomen. 

When an interstitial tubal pregnancy has ruptured, it is neces- 
sary to remove a wedge of the uterine cornu including the sac. 
At times, in a multiparous patient a subtotal hysterectomy is per- 
formed. 

Suihccute Type. As the general condition of the patient is 
satisfactory, local, spinal or general anaesthesia can be given. After 
opening the abdomen, the affected tube is excised. 

Pelvic Haamatocela. In this type, when the abdomen is opened, 
matted intestines and omentum will be found shutting off the pelvic 
contents. The omentum and intestines forming the roof are 
separated \yhen large quantities of blood clots will be visible. Only 
after clearing away the blood clots will it be possible to locate 
the uterus and the appendages. Salpingectomy of the affected tube 
is then performed. 

If a pelvic haematocele is infected it is better drained through 
the posterior fornix as the peritoneal cavity is likely to be infected 
by the abdominal route. 

Secondary Abdominal Pregnancy. Formerly, the surgi^l 
treatment of secondary abdominal -pregnancy was formidable. The 
maternal mortality due to severe shock and haemorrhage as a re- 
sult of attempts to separate the placenta from its attachments to 
abdominal organs was high. Cornell and Lash in 1933 reviewed 
236 cases of abdominal pregnancy and found that the high mortality 
was due to shock and haemorrhage resulting from attempts to 
remove the adherent placenta. To circumvent this difficulty many 
preferred to wait, even when diagnosis had been made while the 
foetus was alive and viable, until several weeks after the death 
of the foetus so that placental circulation would cease and, thus 
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the risk oi bleeding during or after separation o£ tbe placenta was 
diminished. Since the last few years the hazards of shock and 
haemorrhage following operation for secondary abdominal preg- 
nancy have been eliminated by leaving the p/acenta intact in the 
abdominal cavity after removing the foetus. Laparotomy should be 
performed as soon as the diagnosis is made^ but in exceptional 
cases, when the foetus is prematvire, the operation may be deferred 
to obtam a mature child. The patient should, however, be 
hospitalized during the period of waiting. A plain X-ray of the 
abdomen must be taken to exclude gross congenital malformations. 
If tile foetus is malformed, immediate laparotomy is per- 
formed. It is diiHcult to calculate the duration of pregnancy be- 
cause, during early months, pain and bleeding frequently mislead 
the calculation. The chief disadvantage of waiting for maturity of 
the foetus is that the foetal heart may disappear during the waiUng 
period. 

The umbilical cord is tied close to its attachment to the placenta 
and the abdomen is closed ivithout drainage. In course of time the 
placenta gets absorbed ivithout any complications. In an occasional 
case the placenta gets infected and then a second operation is 
necessary to drain the pus and remove the placenta. Mason review- 
ed CO cases of secondary abdominal pregnancy and there was no 
death in those cases in which an attempt was not made to remove 
the placenta, In some cases the major part of the placKita is 
situated in the Fallopian tube and it is then an easy matter to 
remove the placenta by excising the tube. 

Ovarian Pregnancy 

Primary ovarian pregnancy is rare. In 1952, Baden and Hrins 
reviewed the literature and found only 90 cases which adequately 
fulfilled the criteria of ovarian pregnancy. 

There ate divergent views regarding the causation of ovanan 
pregnancy. Implantation may occur in the ruptured Graafian fol- 
heio or on the surface of the ovary. 

In intra-iollicular implantation, fertilization occurs within a 
ruptured follicle from which the ovum has failed to dislodge itself. 
Normally, two factors help to eiqiel the ovum from the ruptured 
follicle, one being intra-folllcular pressure and the other the resJs- 
^ tance of tunica albuginea. If the tunica albuginea is thickened, 
^ rupture is only a slight tear and the fluid trickles away 
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without dislodging the ovum. This view is not accepted at present 
as it is known that the presence of a corpus luteum is essential 
for the embedding of the ovum (Plate 84). 

Meyer has shown that endometrial tissue is frequently found 
on the surface of the ovary, probably a metaplasic change from the 
germinal epithelium and implantation of the fertilized ovum is 
much more likely to occur on such favourable tissue. 

Spiegelberg in 1887 stated that the following conditions must 
be satisfied before a case can be diagnosed as a true ovarian preg- 
nancy: (1) The Fallopian tube on the side of the pregnancy must 
be intact. (2) The foetal sac must occupy the position of the 
ovary. (3) The ovary must be connected with the uterus by the 
utero-ovarian ligament. (4) Definite ovarian tissue must be found 
in the wall of the sac. 

Williams and Jacobson added the following conditions to those 
stated above: (1) The Fallopian tulwi must not only be intact but 
must be free from any evidence of gestation, (2) definite ovarian 
tissue must be found in the wall of the sac in several places, (3) the 
embryo must be visible in the cavity of the sac, (4) there must 
be placental tissue \vith the ovarian stroma. 

Tcniiinations of Ovarian Pregnancy. The most common ter- 
mination of ovarian pregnancy is early rupture with diffuse intra- 
peritoneal bleeding. This is particularly likely to occur when 
embedding has occurred on the surface of the ovary. Several cases 
of ovarian pregnancy that have gone to full term have been re- 
ported. 

Clinical Features. IVhen a case comes under observation after 
rupture with intra-peritoneal bleeding it is diagnosed as a case 
of ectopic pregnancy and the true nature is recognized only after 
opening the abdomen. In other words, there is no clinical (hiference 
between an ectopic tubal and ectopic ovarian pregnancy. 

Before rupture, an ovarian pregnancy is generally diagnosed 
as an ovarian cyst and its true nature is recognized during 
operation in some cases and in others from the pathological report. 

Pregnancy in Rudimentary Horn of a Bicomuate Uterus 

Mode of FertiUzation. The absence of any communication 
behveen the cavity of a rudimentary hom and the cervix of the 
other normally developed hom indicates exterwl migration of the 
spermatozoa or of the fertilized ovum as the only possible mode 
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of fertilization. Clialmcrs, Latto and Norman are of the opinion that 
the part of the rudimentary horn attached to the other developed 
horn is canalized. They have produced hyslerosalplngographic and 
operative evidence to support their view. 

Clinical Course. Hic usual termination is rupture of the hom- 
The duration of gestation before rupture depends upon the degree 
of development of the rudimentary horn. In some cases, when 
the horn is very small and poorly developed, rupture occurs in the 
early wcehs, hut usually there is sufficient development to allow 
the pregnancy to continue till lC-20 weeks before rupture. Cases 
have been recorded where pregnancy has continued till full term. 
In one case at the KJ1.M Hospital, a dead foetus was extracted 
after 16 months of amcnorrhoea. Cases of torsion of the pedicle 
of the rudimentary horn with clinical features suggestive of a twist- 
ed ovarian cyst have been recorded. 

Clinical Features. As long as pregnancy progresses normally 
there are no symptoms and the condition remains un- 
detected. In early weeks it is frequently wrongly diagnosed as 
an ovarian cyst or fibromyoma because the normally developed 
horn is considered to be the non-pregnant uterus and the firm 
globular pregnant rudunentary horn as a fibromyoma or an ovarian 
cyst. With history of amenorrboca and the above findings, an 
X-ray, preferably with lipiodol injection, is helpful in diagnosis. 
Malformations of the vagina as partial septum may also assist in 
directing attention to this condition. When rupture occurs the 
clinical picture is like that of the ‘fulminating* type of ectopic 
gestation (Plates 85, 86). 

Treatment The gravid horn is removed by clamping ' the 
ovarian ligament, the Fallopian lube, the round ligament aad the 
fibrous band ^Yith, which it Is attached to the normally developed 
hom. 


Cervical Pregnancy 

Cervical implantation of the ovum is a rare type of ectopic 
pregnancy. Mehta reported a case from. Bombay in I95G. Studi- 
ford, in 1945, collected 48 cases, and Schneider and Dreizin, in 
1957, reviewed 60 cases from the world fiteratuxe. Tliey divided 
the cases into three types: (1) true cervical pregnancy, (2) isth- 
mico cervical pregnancy, and (3) endometrial isthmico cervical 
-^.lancy. 
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In true cervical pregnancy, there is practically no decidua and 
each case is essentially one o£ placenta accreta. A true cervical 
pregnancy never progresses beyond the twelftli week of gestation. 
Proiuse bleeding occurs frCm partial separation (Plate 87). 

In istlunico cervical pregnancy, the placenta tends to separate 
more easily with less haemorrhage because the decidual reaction 
diminishes from above downwards. 

In endometrial-islhmico cervical pregnancy, only a small area 
is attached to the cervix. In the presence of good decidual reac- 
tion, separation of the ovum is easy without much bleeding. 

Clinical diagnosis of cervical pregnancy is based on the en- 
largement and expansion of the cervix with the small body of the 
uterus perched on top of the cervix. A pathological diagnosis of 
cervical pregnancy is obtained only in those cases where hysterec- 
tomy is performed. A naked eyiS and histological examination of 
the uterus reveal the absence of foetal elements in the body of the 
uterus, and that a part or whole of the placenta is situated below 
the reflection of the utcro-vesical peritoneum. 

Spontaneous or digital evacuation of the oviim is accompanied 
by severe, and frequently uncontrollable haemorrhage. Large 
quantities of blood should always be ready to overcome this com- 
plication, and, in recent years, ready availability of blood has 
reduced the need for total hysterectomy. 

Prognosis 

The prognosis depends on the general condition of the patient. 
In cases of tubal abortion or extra-tubal rupture there are signs 
of variable degree of shock due to intra-peritoneal haemorrhage 
and prognosis depends on the facUiUcs available for immediate 
operation and on restorative measures for rallying the patient from 
shock. Collapsed patients who appear almost on the verge of death 
rally when plasma, a plasma substitute as well as blood are readily 
available. When intra-peritoneal bleeding is checked and the blood 
lost has been replaced the condition of the patient improves re- 
markably within a few hours. Under such favourable circum- 
stances the mortality is very low but in their absence death occurs 
within 24-28 hours. 

In the sub-acute type and when a pelvic haematocele is sus- 
pected the general condition of the patient is, as a rule, good and 
it is safe to keep the patient under observation in a hospital and 
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carry out the varioxis diagnosUc tests. Operation is performed 
after proper pre-operative preparation and mortality is not greater 
than after other straightforward gynaecological operations. 

Gravity of the operation for a secondary abdominal pregnancy 
has been almost completely oUminated by leaving the pbeenta 
intact in the abdominal cavity. Ihe mortality following this proce- 
dure is negligible and in Mason’s series quoted above it was nil. 
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CHAPTER 5 


NAUSEA AND VOMITING OF PREGNANCY 
(MORNING SICKNESS) 

In the majority of women, nausea occxirs during the first three 
months, but vomiting is less frequent. As vomiting often occurs 
in the morning, the lay expression is 'morning sickness'; but vomit- 
ing can occur at any time. It-commences at about the fiffii week 
of amenorrhoea, and worsens upto about the tenth week. There- 
after it gets less, and by the fourteenth week the patient is free 
from it. It is usually independent of the taking of food, but in 
severe form vomiting occurs after each meal, and if this is allowed 
to continue, it may pass into the severe form known as hypere- 
mesls gravidarum. 

Etiology. Many theories have been put forward to explain the 
vomiting of early pregnancy, but they are based more on mere 
suggestions than facts. 

(1) Paijchologicah There can be no doubt that neurotic fac- 
tor does play a role in tho causation of vomiting of pregnancy in 
some cases, but certainly, it cannot be regarded as the cause in 
all of them. It occurs more frequently and more intensely in 
socially better placed women than in the poor hospital class of 
women. It is true that the fear of going through pregnancy and 
labour, or an imwanted pregnancy are important factors in the 
causation of severe vomiting. The fact that often during lactation 
amenorrhoea, women are first made aware of the presence of a 
fresh pregnancy by the development of morning sickness, indi- 
cates that neurosis is not a factor in every case. 

(2) Metabolic Disturbances. It is considered to be due to 
faulty carbohydrate metabolism. The glycogen reserve of the 
maternal liver is said to be depicted to some extent by the abnor- 
mal demands of the ovum for its nutrition in the early weeks. It 
is unlikely that the glycogen demands of the tiny ovum could be 
so heavy as to upset the maternal glycogen reserve. The success- 
ful treatment of morning sickness by glucose administration, how- 
ever, indicates that faulty carbohydrate metabolism plays an im- 
portant role in its causation. As a result of the upset of 
carbohydrate metabolism, incomplete oxidation of fatty acids 
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occurs, and morning sickness may l^e looked upon as a mild aci- 
dosis. 

(3) Endocrine Disturbonecs. Many biochemical investiga- 
tions have been carried out to-correlate the vomiting with endo- 
crine changes, but there is no conclusive evidence in favour of 
any one of them. Chorionic gonadoiro-phins^ which reach a peak 
at about 60 days after nidation, have received considerable atten- 
tion. Kemp has put forward the view that, normally,' adrenal 
cortical secretion detoxicates the gonadotrophins produced during 
pregnancy, and the high concentration of chorionic gonadotrophins 
found in severe vomiting is due to adrenal cortical insufficiency. 
It has been suggested that there is some relationship between in- 
creased production of progesterone and vomiting, but there is no 
definite evidence to support the relationship. 

Treatment of Morning Sickness. The majority of mild cases 
of vomiting are brought under control by simple measures, and 
by reassurance. 

The bowels are regulated by mild aperients, as constipation 
tends to aggravate the nausea and vomiting. 

Large quantities of food are not tolerated by the stomach, and 
most of the semi-digested contents are vomited within a short 
time after taking food; therefore the patient is advised to spread 
out her meals by taking small quantities at intervals. Insufficient 
intake of liquids aggravates vomiting, and the patient is encour- 
aged to lake a couple of ounces of water sweetened with glucose 
every half hour. Juice of 6 to 8 sweet limes should be taken dur- 
ing the day. 

As the vomiting is due to depletion of glycogen reserves, the 
patient should be advised to take as much rest as possible, so that 
glycogen is conserved. 

Those who are not controlled by these simple measures are 
given 100-150 c.c. of 25% glucose, with 100 mg. of vitamin Be, and 
500 mg. of viUiaua C intravenously, once or twice a day for a 
week, and it gives them considerable relief. Those who have a 
nervous background should be given tranquilisers for some days. 

llypcrcmesls Gravidarum 

\ In most text-books, hyperemesis gravidarum is given a very 
important place among the diseases of pregnancy, ^ving an im- 
pression that it occurs fairly frequently; but in practice it is a rare 
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complication of pregnancy. It is usually included in the chapter 
on toxaemia of pregnancy but it is not a manifestation of toxaemia 
of pregnancy. 

Hyperemesis originates as physiohjgical morning sicloiess, but 
instead of subsiding with the advance of pregnancy it becomes 
worse, and if not treated properly, ends in death due to hepatic 
failure. 

Causative Factors. The theories discussed for morning sick- 
ness also apply to this condition, but psychological factors often 
play a prominent role. Wass and English suggest that the patient 
has some subconscious reasons to decide the termination of preg- 
nancy, and to avoid its consequences. Its incidence is much higher 
among the upper class of women than among women of low in- 
come group. 

Severe vomiting is frequently associated with the formation 
of hydatldiforzn mole, and it immediately subsides after evacuation 
of the mole. Vomiting is also severe in cases of multiple preg- 
nancy. 

Clinical Course. It commences as morning sickness of early 
pregnancy, and frequently this vomiting is regarded as an inevit- 
able event of pregnancy by the patient or her medical attendant, 
in the hope that it will subside at the end of the third month. In- 
stead, it persists and becomes progressively worse. It is, therefore, 
essential that every case of vomiting should be properly treated, 
as hyperemesis Is the result of neglect The vomiting occurs 
throughout the day apart from taking food, and a clinical picture 
of prolonged malnutrition develops. 

Dehydration and emaciation occur, and the patient may lose 
as much as 10-15 kilograms in weight The urinary output falls, 
and the blood urea tends to rise. A vicious circle is established in 
which starvation leads to ketosis, and the ketosis aggravates vomit- 
ing. Incessant vomiting may cause minute gastric haemorrhages, 
as a result of which coffee ground vomitus occurs. The tongue be- 
comes dry and sores may appear on the lips. The pulse rate rises 
and the bloofl pressure falls, both signs of grave prognosis. The 
temperature may also be elevated. 

In some cases, neurological symptoms identical with Wemick’s 
encephalopathy develop. The woman gets drowsy or loquacious. 
Nystagmus, diplopia, or retinal haemorrhages may occur; medul- 
lary symptoms, such as nasal regurgitation on swallowing, occur 
in some cases. These are serious symptoms, and frequently, coma 
15 
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and death follow. At autopsy, punctate haemorrhages have been 
detected in the midbraln. 

Jaxindice with the appearance of bilirubin and iirobilin in the 
urine, indicate hepatic failure. 

Treatment. A case of hyperemesis must be hospitalized, as 
constant supervision is essential. Besides, neurosis is an impor- 
tant factor, and isolation from oversoUcitoiis relatives and friends 
is desirable. After the patient has got accustomed to hospital en- 
vironment, gentle enquiries regarding her emotional difficulties 
should be made. Firm yet sympathetic approach is useful in con- 
trolling the distressing vomiting. 

Tranquilisers are helpful in controlling persistent vomiting, 
and should be given freely. For the first few days, it is futile to 
give nourishments and fluids by mouth, the fluid loss being re- 
placed by giving 1,500 c.c. of 5 % dextrose solution with vitamin 
B complex and vitamin C as an intravenous drip, to replenish the 
depleted glycogen stores of the liver. To replace the loss of chlo- 
rides in the vomitus, 500 e.e. of N-saline in drip form is given, 
urine is examined every day for the output, presence of acetone, 
chlorides and bile. The quantity of intra-venous fluids is control- 
led according to the urinary findings. 

When vomiting has been controlled, feeding by mouth is gra- 
dually conunenced. The diet should be rich in proteins and carbo- 
hydrates, as both are essential for protecting the liver. 

Termination of Pregnancy. Most of the cases respond to this 
line of treatment but, in a few, termination of pregnancy is requir- 
ed. Termination of pregnancy is beneficial if it is done before 
neurological syndrome and hepatic failures develop. TerminaUon 
is considered when (1) severe vomiting continues imabated for 
several days after admission, (2) the pulse rate rises progres^vely 
with fall in blood pressure, (3) the output of urine is scanty, the 
blood urea rises, (4) neurological symptoms are evident and 
fS.'k jaundire xypearji 

Termination by abdominal hysterotomy is carried out as by 
this time the pregnancy has advanced beyond 14-16 weeks. It 
is best performed under local infil tration anaesthesia, as hypoten- 
sion contra-indicates spinal anaesthesia, and inhalation anaesthesia 
is not desirable in the presence of deranged hepatic function. 
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TOXAEMIAS OF PREGNANCY 

Introduction 

Toxaemia of pregnancy is a grave disorder peculiar to gravid 
and puerperal women and unknown in the non-pregnant. It is 
also not knQ%vn to occur in any species other than human. It is 
one of the most important complications of pregnancy, not only 
because it is very common but also because of the heavy maternal 
and foetal losses it entails. It is characterised by fa ypertensiog . 
oedema an d p roteinuria . When theso symptoms of pre-eclampsia 
are neglected, eclampsia may supervene with con vulsion s and 
coma. Although the term eclampsia is in use for over 300 years, 
tEe^ncept of prc-cclampsla has evolved gradually only during 
this century. 

Incidence. The incidence o! toxaemia of pregnancy depends 
upon the prevalence of the various predisposing factors. It Is also 
known to vary geographically, racially and with the socio-econo- 
mic conditions. The incidence is high in backward countries with 
malnutrition, hypoprotcinaemia and poor obstetric facilities. Since 
the disease is mostly preventable, avaUability of proper antenantal 
care is the most important single factor inlluenclng its incidence. 
Hamlin of Sydney has shown that by proper antenantal care, the 
incidence of pre-eclampsia declined from 1; 10 pregnancies to 1: 53.5 
and that of eclampsia from 1:350 pregnancies to 1:7000. In U.S.A., 
the incidence of pre-eclampsia and eclampsia is 6 and 0.05 per 
cent respectively. 


ClossUication 

Even in the seventeenth century, it was realised that convul- 
sions occurring during pregnancy and puerperimn could be divid- 
ed into two groups: those which were not restricted to childbearing 
and those which were. The latter proved frequently fatal and 
were believed to be due to blood poisoning or toxaemia as a result 
of pregnancy. 

Some years back, the term toxaemia of pregnancy included 
227 
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many conditions related to cadr other neither by their patholo^. 
cal lesions nor by their clinical features. Some even sought to 
include in the group conditions like ptyalism, chorea, gingivitis, 
neuritis, etc., by calling them minor toxaemias of pregnancy. Most 
of these conditions, as a result of increased loiowledgc regarding 
etiology and pathology, soon came fo be dissociated from tho 
toxaemias of pregnancy. 

The American Committee of Maternal Welfare, in 1952, adopt* 
ed the following classification of toxaemias of pregnancy. 

I. Acute toxaemia of pregnancy. (This is often referred 
to as specific toxaemia of pregnancy, perhaps a better 
term). 

A. Pre-eclampsia: 

1. Mild. 

2. Severe. 

B. Eclampsia. 

II. Chronic hypertensive (vascular) disease with pregnancy. 

A. Without superimposed acute toxaemia: 

!• Hypertension known to have antedated pregnancy. 

2. Hypertension discovered during pregnancy (be- 
fore 24th week). 

B. With superimposed acute toxaemia. 

m. Unclassified toxaemia (inability to differentiate the diag- 
nosis for want of adequate data). 

Renal diseases associated with pregnancy, traditionally in- 
cluded in the group of toxaemias of pregnancy, are no longer con- 
sidered so by many authors, and, rightly too, since they have an 
inflammatory or metabolic etiology and can be differentiated from 
pre-eclampsia. 

Chronic hypertensive vascular disease occurs in nonpregnant 
vomen and in men also. Besides, a great majority of the women 
vith chronic hypertensive vascular disease pass through pregnancy 
vithout the supetimposition of acute toxaemia. Therefore, we 
eel that Group II A should not be included in the above classifi- 
ratlon. 



CHAPTER 7 


PRE-ECLAMPSIA 

Elioloffy of Toxaemia of Pregnancy. This is discussed under 
eclampsia. 


CUnicaJ Features 

The basic features of pre*cclampsia are an abnormal reten- 
tion of water and sodium, and a wide spread arteriolar spasm. 
These are manifested as hypertension, oedema and proteinuria. 

In majority of cases, the toxaemia is of a mild degree and is 
easily controlled by proper treatment. In some, the toxaemia be- 
comes more severe and docs not respond to medical measures until 
therapeutic termination of pregnancy ends the progress of the 
disease. Spontaneous premature labour occurs in many cases of 
toxaemia. Only in a few cases, the disease progressively advances 
to the convulsive stage of eclampsia. By efficient and prompt 
treatment of pre-eclampsia, it should almost always be possible 
to prevent the development of eclampsia. Except in a molar preg- 
nancy, the disease rarely, if ever, sets in before the 24th week of 
gestation. Thereafter, the incidence of toxaemia of pregnancy rises 
with the duration of pregnancy. 

llj-pcrtcuslon. Suddenly developing hypertension is the ear- 
liest sign of pre-eclampsia. A systolic blood pressure of 140 mm, 
or a diastolic pressure of 90 mm. is usually taken as the border- 
line between normal and toxaemic levels. However, absolute 
figures are of lesser significance than the relationship they hear to 
th,e basic blood pressure of the patient A rise of 30 mm. or more 
in the systolic pressure and of 15 ram. or more in the diastolic 
pressure is a far better criterion of hypertension than absolute 
figures. In a patient without prior hypertension, blood pressure 
values, before the 24th week of pregnancy, should be taken as 
basal figures. The average blood pressure in non-pregnant Indian 
women is a systolic pressure of about 100 mm. and a diastolic pres- 
sure of about 70 mm- A systolic pressure of even 90 mm. is by no 
means rare. Therefore, a systolic pressure of 130 mm. and a 
diastolic pressure of 85 mm. sbotdd be taken as an early warning 
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sign of pre-eclampsia. Since a single blood pressure record is 
often misleading, the blood pressure reading must be confirmed by 
a repeated reading G-12 hours later. 

Oedema. As a warning sign, oedema is no less important than 
hypertension. In fact, occult oedema, as manifested by weight 
gain, often precedes hypertension. During pregnancy, weight in- 
crements of 1 pound per week or 5 pounds per month are the limits 
of normality. In Indian women, due to prevalent malnutrition 
and hypoproteinaemia, oedema of the ankles is very common dur- 
ing later months of pregnancy. It is frequently neglected by the 
patients and even by the medical practitioners until clinical fea- 
tures of toxaemia set in. Oedema during pregnancy should al- 
ways be properly investigated and promptly treated. 

Proteinuria. Unlike hypertension and oedema, proteinuria is 
not an early sign of toxaemia, usually manifesting some time after 
hypertension or oedema. It results from the increased permeabi- 
lity of the glomerular capillaries damaged by the hypertonicity of 
the afferent arterioles. The amount of proteins leaking in the urine 
fluctuates greatly even in the same patient, morning samples of 
urine usually containing lesser quantities. 

In mild cases of pre-eclampsia, the oedema is restricted to the 
ankles. The systolic blood pressure is 140 mm. or below and the 
diastolic 95 mm. or below. Proteinuria is low, usually not exceed- 
ing 0.5 to 1 gm. per litre. On boiling the urine, it may just be- 
come turbid or only the topmost layer may become solid. 

In moderate pre-eclampsia, the systolic pressure is between 
140 and 160 ram. and the diastolic between 95 zind 110 mm. There 
is extensive oedema of the lower limbs. Oedema of the fingers, 
face and abdominal walls may also occur in some cases. Proteinuria 
is moderate. 

In severe pre-eclampsia, the systolic blood pressure is 160 mm. 
or above and the diastolic 110 mm. or above. Such high levels of 
blood pressure axe of grave prognosis, both to the mother and to 
the foetus. The oedema is massive, vulval oedema and pufilness 
of the eyelids being often present Oliguria and marked protei- 
nuria are constant features of severe toxaemia and indicate mark- 
ed renal damage. Proteinuria is usually more than 5 gm. per 24 
hours, the urine turning solid on boiling. Headache, oliguria, 
visual disturbances and epigastric pain are commonly associated 
\vith severe toxaemia and are of grave prognosis. Any of these 
symptoms, even when pr€^sent singly, indicates severe pre-eclamp- 
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sia. Headache is usually frontal, though it may be occipital, and 
does not respond to symptomatic treatment. Slight blurring of 
the vision is reflected in tlie inability to read. Visual disturbances 
may progress to any degree; even temporary blindness may occur. 
These are due to the pathological diangcs in tlie retina, though 
some think them to be of central origin. Epigastric pam is due 
to the stretching of tlie liver capsule by haemorrhages and often 
immediately precedes convulsions. 

Fulminatuig Prc-cclainpsla. In majority of cases, the onset of 
pre-eclampsia is gradual and the disease progresses slowly. How- 
ever, in a few cases, tlie onset Is sudden and the disease rapidly 
progressses and approaches eclampsia in a matter of few days. 
These cases are often termed fulminating prc-cclampsia. 

Imminent Eclampsia is a term used to describe those extreme- 
ly severe cases of pre-cclampsia wliich are tlireatening to turn 
into eclampsia at any hour. 

Retinal Changes In Pre-eclatnpsia 

The commonest ophthalmoscopic finding in pre-eclampsia is an 
arteriolar spasm. Spasm or constriction of the retinal arterioles 
may be localised to a single point or to multiple sites, or it may be 
generalised. In the latter event, the normal 3:2 ratio of tiie diame- 
ter of the vein to that of the arteriole may be changed to 2: 1 and, 
in severe cases, even to 3:1. Localised constrictions usually affect 
the proximal half of the arterioles which is nearer to the optic 
discs. Nasal branches are more often affected. Severe spasm of 
the arterioles, resulting in retinal ischaemia and oedema, may lead 
to visual distiirbances. Retinal oedema may rarely progress to 
detachment of the retina. Fortunately, such retinal detachments 
carry good prognosis, full recovery of vision within a few weeks 
of delivery being the rule. Retinal haemorrhages and exudates 
arc very rare in pre-eclampsia. 

Diagnosis and Difltcreniial Diagnosis 

When hypertension, oedema, occult or manifest, and protei- 
nuria appear in the latter part of pregnancy in a woman who was 
known to be normal prior to the 24th week, the diagnosis of pre- 
eclamps’a is self evident. However, if the patient with these mani- 
festations is seen for the first time in the last trimester of preg- 
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nancy, the differentiation from essential hypertension often be- 
comes impossible imtil a few months after delivery by winch time 
a pre-eclamptic patient returns to complete normalcy. Generally 
speaking, a systolic pressure of 200 or above, diastolic pressure of 
120 or above, retinal haemorrhages and exudates, and cardiac en- 
largement suggest essential hypertension rather than pre-eclampsia. 

In over one-third of h 3 rpertensive women, the blood pressure 
level drops to some extent during the second trimester of preg- 
nancy. Should the initial blood pressure be not very high, the 
systolic and diastolic readings may even be normal during the 
second trimester. In these women, the blood pressure tends to 
rise in the third trimester, and this rise is likely to be misdiagnosed 
as due to pre-eclamptic toxaemia unless the patient is known to 
be previously hypertensive- 

Differentiation from chronic nephiitis is also equally difficult, 
if a pre-eclamptic is seen for the first time in the last trimesler 
of pregnancy. History of acute nephritis before pregnancy, if avail- 
able, is a useful aid in the differentiation. Presence of red blood 
cells and casts la the urine and renal damage as evidenced by 
kidney function tests is suggestive of chronic nephritis. 

Pathology of Prc-eclampsta 

Death due to pre-eclampsia is a rarity. Hence post-mortem 
studies of the various organs for changes caused by pre-eclampsia 
are infrequent. However, on the basis of available data, it can 
be cissumed that pathological changes in the different organs du& 
to pre-eclampsia are similar to those seen in eclamptlcs, though of 
a lesser degree. Pathology of eclampsia is discussed under eclamp- 
sia. 


Prognosis 

Immediate. If eclampsia is prevented, the immediate progno- 
sis for the mother is good. Untreated cases take a variable course. 
The most unfavourable cases progress to severe pre-eclampsia and 
may even develop eclaropUc convulsions. The more favourable 
cases often remain stationary even when untreated. In any case, 
pre-eclampsia usually ends in premature labour. 

Foetal prognosis depends upon the severity and duration of 
the disease. Persistence of ^stolic pressure beyond 160 mm- and 
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diastolic pressure beyond 100 mm, is dangerous for the foetus 
which may die in utcro as a result of placental infarcts and anoxia. 
Prematurity also poses great danger to the foetus. Apart from 
spontaneous premature delivery, induction of premature labour 
might be necessary for uncontrolled cases. 

Kciuotc. Chronic glomerular nephritis, once thought to be a 
common sequela of toxaemia of pregnancy, is no longer believed 
to be 50. Whether prc-cclompsia leads to essential hypertension 
is yet debatable. Various estimates of women developing essen- 
tial hypertension following pre-eclampsia or eclampsia range from 
5 to 60 per cent. Browne and Dodds found a blood pressure of 
above 120/80 mm. in 50 per cent, and of above 140/90 mm. in 20 
per cent following toxaemic pregnancy. However, Browne and 
Scheumack feel that pregnancy toxaemia merely hastens the onset 
of essential hypertension in those women tvho have a predisposi- 
tion to it. In any case, the chance of a toxaemic patient acquiring 
essential hypertension increases with: (1) age at toxaemia, (2) 
severity of hypertension during toxaemia, (3) longer duration of 
toxaemia, (4) longer persistence of hypertension during puer- 
perium, and (S) obesity. 

If blood pressure returns to normal and albuminuria disap- 
pears, there is hardly any danger of toxaemia recurring in a future 
pregnancy. If the blood pressure persists above 140/99 mm., there 
is said to be a 30 per cent chance of toxaemia complicating future 
pregnancies. It may also be noted that one or more normal preg- 
nancies may intervene between toxaemic ones. 

Treatment 

Prophylaxis. It must be stressed that toxaemia of pregnancy 
can be prevented in the vast majortly of cases. At least, its severe 
form appears to be entirely preventable. Since pre-eclampsia is 
almost symplomlcss except in its severe form, vigilant, meticulous 
and regular antenatal supervision forms the most important means 
of detecting early pre-eclampsia. Prompt and vigorous treatment 
at the earliest suspicion of prc-eclampsia is the only sure and cer- 
tain way to prevent severe forms of the disease. Every pregnant 
woman must have a thorough check up fortnightly in the latter 
half of pregnancy and weekly in the last month. Recording of the 
blood pressure, weighing of the patient and examination of the 
urine must be carried out at every antenantal examination. Patients 
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must be urged to report promptly the development of symptoms 
like oedema, puCiness of the eyelids, headache, visual dlsturbaaccs, 
epigastric pain and oliguria. 

Restricling salt intake to the minimum and preventing exces- 
sive gam in weight are important preventive measures. As pre- 
eclampsia is a common complication in cases o! multiple pregnancy, 
diabetes and essential hypertension, particular attention should be 
paid during antenatal supervision to the appearance of early clinical 
features of pie-eclampsia in such cases. 

Tiicrapcuiic Pleasures. The ideal would be to hospitalise every 
case of toxaemia, even the mild ones, but, in practice, lack of 
hospital accommodation and disinclination on the part of the patients 
to got hospitalised in the absence of any symptoms, necessitates 
treatment of many mild cases at their homes. Sucli patients should 
he explained the gravity of this complication and must be asked 
to report immediately if they get persistent frontal headache, or if 
blurring of vision occurs, or tlie quantity of urine becomes scanty. 
These patients need frequent antenatal supervisioD, at least twice 
a week, so that any aggravation of toxaemia can be at once detected 
and the patient hospitalised. 

Treatment of Mild Cases. Rest, proper diet and diuretics 
form the main part of the treatment. As the blood pressure is not 
more than 140/90, they do not need hypotensive drugs as a rou- 
tine. 

These patients do not require complete rest in bed but they 
should be advised to have long hours of sleep at night and to rest 
for aticast 2 hours during the afternoon. They should not be 
allowed to do strenuous work, and even household duties ^ould be 
avoided as far as possible. 

Restriction of salt intake is of no less importance than rest. 
Usual consumption of salt varies from 5-10 gras, per day. It can 
be easily reduced to 2-4 gms. by not using salt in the kitchen or 
at the table and avoiding salted biscuits, salted butter, salted fisb, 
etc. Further drastic reducUon in the salt intake can be achieved 
by using salt-tree bread, dialysed milk and sodium free milk 
powder, but is usually not necessary. Incidentally, a pint of milk 
contains about 0.6 gm. of sodium chloride. Various salt substitutes 
^ or sodium free salts may he used to overcome the tastelessness of 
free diet though they are usually a poor consolation to the 

- Routine hospital mixtures containing sodium salts should 

not be prescribed for these patients. 
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Fluid intake should be neither restricted nor forced. Protein 
rich diet with milk, eggs and meats is advisable. 

Diuretics should be routinely given to every case of pre- 
eclampsia who has oedema, even occult. Acetazolamide (Diamox), 
chlorothiazide (Chlotride) and hydrochlorothiazide (Esidrex) are 
amongst the most effective diuretics. They should be used orally 
as a single daily dose, best administered in the morning. If at all 
a second dose is desired, it should be given in the afternoon. An 
evening or night dose is likely to disturb the patient’s sleep by 
frequent calls for micturition. 

Acetazolamide, being a carbonic anhydrase inhibitor, causes 
reduction of bicarbonate reabsorption by tubules which results in 
diuresis. It is likely to lead to acidosis. It can be given as a single 
daily dose of 250-500 mg. Chlorothiazide promotes chloride excre- 
tion and is a very powerful diuretic. Its daily dosage is D.5-1.0 gm. 
Its prolonged use causes hypokalaemia. Hydrochlorothiazide is 
less likely to cause potassium loss and its dosage is one-tenth that 
of chlorothiazide. Ammonium chloride, as a traditional diuretic, is 
still widely used. It is best given as enteric coated tablets to avoid 
gastric disturbances, the dose being 35-40 gr., 3-4 times a day. It 
is converted into urea by the liver and the chloride ions are ex- 
creted with sodium. In view of its acidotic effect, it should not 
be used longer than 3-4 days, though it may be repeated after 4 
days rest. 

In many cases oedema gets less, the blood pressure returns 
to normal levels and albumen remains only as a trace. But these 
patients must be kept under regular antenatal supervision, at least 
once a week, becaxise the toxaenua can and does recur and, per- 
haps, in a more severe form if vigilance is relaxed. 

Those who do not improve but at the same time show no ag- 
gravation of the toxaemia are allowed to continue with the above 
regime of rest, diet and diuretics. 

Immediate hospitalisation must be done if the blood pressure 
rises to 140/95 or above, or proteinuria increases, or there is exces- 
sive gain in weight. 

Treatment of Moderate and Severe Cases. Whenever the blood 
pressure is 140/95 or more, even in the absence of marked oedema 
or proteinuria, hospitalisation is necessary because, besides the 
measures described for mild cases, constant observation is required. 

The intake of fluids and the output of urine are measured. The 
urine is examined for proteinuria, at least twice a day. 



236 


A TEXTBOOK OF OBSTBTHICS 


The blood pressure must be recorded, twice a day, whca it is 
more than 140/95, and 6 hourly when it is above 160/100. 

Ophthalmoscopic examination must be carried out and, if there 
are retinal changes, it should be repeated every few days. Retinal 
changes reflect the gravity of toxaemia and sliould never he neg- 
lected. 

Foetal heart sounds should be noted twice a day as intrauterine 
foetal death is always a danger. If a patient, resistant to treat- 
ment, suddenly shows quick improvement, the possibility of foetal 
death should always be excluded. 

Hypotensive drugs can be used freely in the management of 
pre-eclampsia. Reserpine, 0J25 mg. orally 3-4 times a day, is very 
helpful in mild cases. In severe cases, it may be given intramus- 
cularly in the dosage of I mg., 2-3 times a day, or can even be xised 
as intravenous drip by adding 2.5 mg. to a pint of 5 per cent glucose. 
Reserpine causes peripheral vasodilatation by depressing the vaso- 
motor centre but is not a potent hypotensive. Its action, however, 
persists for 2-3 weeks after the stoppage of its administration. Hyd- 
ralax\n« (ApresoUne) has the great advantage of incres^g the 
renal and cerebral blood flow but it often gives side reactions, es- 
pecially headache. It can be used intravenously and orally. 10 
mg. orally, four times a day, is adequate for mild cases. Chlor* 
promazine is very useful, both by virtue of its hypotensive and 
central nervous system depressant actions. It can be used in 6-8 
hourly doses of 25 mg., orally in mild cases and intramuscularly 
in severe cases. 

TranquUisers should be freely administered to toxaemic pati- 
ents to allay their anxiety and to induce sleep at night. For sleep, 
it may be necessary to give some other hypnotic besides iianquili- 
sers. 

Many of our hospital patients are suffering from anaemia and 
hypoproteinaemia, the correction of which should form an impor- 
tant aspect of the management of pre-eclamptic patients. 

Most of the cases of pre-eclampsia respond satisfactorily to 
the above tlierapy. The progress of the patient must be diligently 
observed till she improves to near normalcy. Complete return of 
the patient to normal in all respects, however, rarely occurs be- 
fore delivery. 

In cases of fulminating pre-eclampsia and imminent eclampsia, 

.■ ’ should always be forestalled by prompt and intensive 
therapy. J gr. of morphia, given subcutaneously, can always be 
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relied upon for the purpose. Two gms. of jnagnesium sulphate, 
given intravenously as a 5-10 per cent solution, and 7-10 c.c. paral- 
dehyde, injected deep in the buttocks, are also equally reliable. 
One of these three, either singly or alternately with others, should 
be used round tlic clock every 6 to 8 hours until the threat of con- 
vulsions recedes. This may often mean 24-36 hours watchdog at- 
tention with instant measures. Some obstetricians choose to rely 
on long acting barbiturates like 3 gr. of sodium amytal given in- 
tramuscularly. 

At the N.WJkl. Hospital, 200 c.c. of 25 per cent glucose with 
calcium gluconate and vitamin C is routinely given intravenously, 
2-3 times a day, to severe pre-eclamplics as a liver protective. 50 
per cent solution is preferred by many with the purpose of lower- 
ing the intracranial tension and Inducing osmotic diuresis. Both 
these effects, however, are transitory. 

Tcrniinatiou of Pregnancy. Premature onset of labour fre- 
quently occurs in cases of severe prc-eclamptic toxaemia and, 
though the foetus may not survive, yet it should be regarded as 
Nature’s benevolence towards the mother. 

The question of induction of labour In cases of severe intract- 
able pre-eclampsia needs some clarificaUon. If the patient is near 
term, there should be no hesitation in inducing labour. When 
severe pre-eclampsia occurs several weeks before term, the viabi- 
lity of the foetus has to be considered. Before the era of hypoten- 
sive drugs in the management of pre-eclampttc toxaemia, induction 
of labour was frequently resorted to in the interests of the mother 
and the survival of the foetus was of secondary consideration. But 
hypotensive therapy has considerably altered the situation. 
Though hypotensive therapy often fails to reduce the degree of 
toxaemia, it does prevent the toxaemia from becoming worse and 
msentaias a status quo for a cattsidarabh time. Hypotensive efrugsr 
do not all act in the same way and, therefore, change of hypoten- 
sive drug, when one has failed to improve the condition of the 
mother, is sometimes successful in lowering the blood pressure. 

Owing to placental insulHciency, the foetus is often poorly 
developed even at full term, and may not be more than 31 to 4 
pounds in weight Intrauterine death of the foetus is likely to 
occur in cases of severe pre-eclamptic toxaemia but the incidence 
of this accident appears to be less with the present hypotensive 
drug therapy. 

In cases of fulminating pre-eclampsia and when progressive 
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visual changes develop in a case of pre-eclamptic toxaemia xuider 
treatment, tenoination of pregnancy is imperative. Delay in temu* 
nation would precipitate eclampsia. Severe concealed abruptia 
placentae is yet another complication of delay. Oliguria and reti~ 
nal haemorrhages demand fennination of pregnancy. 

The mode of termination in such severe cases needs conside- 
ration. Caesarean section is the best and the quickest mode of deli- 
very and should be restored to in primiparae. Induction of labour 
by pitocin. drip and rupture of the membranes takes 24-48 hours w 
complete delivery in a primipara, by which time one of the above 
complications may occur and defeat the object of termination. 
However, in a multipara nearing term, labour can he induced and 
completed within a few hours. 



CHAPTER 8 


ECLAMPSIA 

Incidence of eclampsia in U.S.A. is 1:500-800 deliveries. Its 
occurrence in India is difficult to compute as it is not a notifiable 
disease. The incidence of eclampsia at the N.W.M. Hospital is 
shown in graph below. 


?-7S 



It will be noticed tliat the incidence is gradually declining. 
This shows the improvement in (he antenatal care through diese 
years in the area catered by tins Hospital. 

Etiology of Toxaemia of Pregnancy 

Despite the extensive work done all over the world through 
the last 50 years, the etiology of toxaemia of pregnancy still re- 
mains an enigma. The role of certain predisposing conditions has 
been realised by clinical observations since long. Primiparae are 
twice as liable to develop toxaemia when compared to muIUparae. 
The probability of toxaemia is 3-4 times greater in multiple preg- 
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nancies than in single pregnancies. A molar pregnancy makes the 
patient much more prone to develop toxaemia than a normal one. 
Toxaemia is much more frequent in pregnancies complicated by 
hydramnios, essential hypertension, chronic nephritis, diabetes and 
rhesus incompatibility than in normal ones. Apart from these ob- 
servations, a vast data of facts related to the causation of toxaemia 
have been collected and the number of theories claiming to unfold 
the etiology of pregnancy toxaemia is constantly increasing. But 
none of the theories offered so far can explain all the various 
aspects of the cUnicQ-patholosical picture of toxae m ia. The foUowins 
are some of the many theories put forward from time to time. 

(1) Placental Infarcts. Fehling, in 1886, was the 6rst to sug- 
gest a correlation between placental infarcts and albuminuria. 
Young, in 1914, claimed that autolysis of placental infarcts resulted 
in the liberation of a toxin which caused toxaemia. He particularly 
incriminated the red infarcts of the placenta. Bartholomew aad 
Kracke also presented a similar hypothesis. However, in molar 
pregnancies with no placental infarcts, toxaemia frequently oc- 
curs. Besides, placentae from normal pregnancies exlubit 
mfarcts similar to those found in the placentae of toxaemic pati- 
ents. Although placental infarcts are commoner in toxaemia than 
in normal pregnancy, this may be the result ratber than the cause 
of toxaemifl. 

(2) Intestinal Toxins. Hastings TSveedy believed that ab- 
sorption from the intestines of protein breakdown products which 
were not adequately detoxicated by the liver caused toxaemia. He 
advocated low protein diet in the treatment of pre-cclampsia and 
elimination treatment by gastric washouts, purgatives, enemas and 
high colomc lavages for eclampsia. Tweedy’s bypotheris does not 
find much support from others and his therapy, besides being too 
drastic, is obsolete. 

(3) Foetal Metabolic Products. Undue accumulation of foetal 
waste products in maternal circulation was believed to be the 
cause of toxaemia. Toxaenuc patients usually show improvement 
following foetal death, but this improvement is better correlated 
with the diminution and cessation of placental function. Bioche- 
mical studies of maternal blood show no accumulation of foetal 

..jwaste products. In molar pregnancy, despite the absence of the 
, toxaemia is frequent. 

(4) Dietary Deficiency. During the Rrst World War, there 

a marked reduction in the incidence of pregnancy toxaemia 
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in Central Europe. This was erroneously credited to the food 
blockade and the resulting protein poor diet. In fact, this was the 
result of marked reduction in the marriage rate and hence in the 
number of primigravidae. It is also possible that, due to lesser 
medical supervision during the World War years, many cases of 
toxaemia might have escaped being recorded. 

Theobald attributes prc*eclampsia to calcium and vitamin D 
deficiencies and presents experimental and clinical evidence in 
support King and Ride found that gross dietetic deficiency of 
vitamin B is associated with an incidence of toxaemia as high as 
70 per cent Nbcon shows an association between toxaemia and 
vitamin Bi deficiency. Work done by People’s League of Health 
shows that the incidence of toxaemia is about 30 per cent greater 
in patients Avith poor diet as compared to that in patients with 
good diet. 

Dietary deficiencies seem to play a part in the causation of 
toxaemia, but their exact role is not as yet clear. 

(5) Endocrine Imbalaiicc. Hofbauer, in 1008, postulated 
hyper-activity of posterior lobe of the pituitary to be the cause of 
toxaemia. Hyperfunction of posterior pituitary can, through its 
antidiuretic and pressor substances, produce oedema and hyper- 
tension. Hoffman and Anselmlno claimed that toxaemia is the re- 
sult of increased amount of antidiureUc and vasopressor hormones 
in the blood and prepared from the blood of eclamptics a sub- 
stance wluch caused oliguria and hypertension in rabbits. Subse- 
quent workers have been unable to corroborate the findings of 
Hoffman and Anselmino, However, Teel and Reid, and later Ar- 
nell and Wilson, demonstrated an excess of antidiuretic substance 
in the urine of toxaeraic patients. In any case, hyperactivity of 
posterior pituitary does not appear to be the primary cause of 
toxaemia. It may well be a normal compensatory physiological 
response to sodium retention. 

Smith and Smith found excessive chorionic gonadotrophic 
hormone in the blood and urine of toxaemic patients and a defi- 
ciency ofnesirngen and nrogesteropp preceding and during toxae- 
mia. This and their other work lead the Smiths to the following 
interesting hsTJothesis. The proper functioning of the placenta re- 
quires adequate levels of oestrogen and progesterone, the latter 
pla 3 dng a role in the metabolism of oestrogen. Progesterone defi- 
ciency leads to abnormal metabolism of oestrogen resulting in the 
accumulation of inactive oxidation products. Normally, inactive 
16 
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oxidation products of oestrogen are required for the conversion 
of placental chorionic gonadotrophin into oestrogen and progcs^' 
terone. In toxaemia, this conveision docs not take place and hence 
chorionic gonadotrophin concentration rises whereas that of ass' , 
trogen and progesterone falls. The placenta and the uterine de- 
cidua are rendered ischaemic by the marked reduction in the 
levels of oestrogen and progesterone and liberate a toxin which 
the Smiths called menotoxio. By virtue of its vasoconstricting cad 
^ssue destroying properties, menotoxia leads to the various symp- 
tomatology of toxaemia. Working on Smiths’ hypothesis, \Vhiie 
and Hunt administered sUlbocstrol and progesterone to pregnant 
diabetics as a prophylactic against toxaemia and found the led- 
dence of toxaemia reduced to 5 per cent. Others could not achle^’e 
such good results. Treatment of toxaemia in non-diabetics by 
stilboestrol and progesterone has also been disappointing. Th^e 
hormonal changes are not the primary cause of toxaemia but, at 
best, an intermediary in the production of toxaemia. 

Toxaemia has a marked similarity to the syndrome produced 
by an excess of mincralocorticotds. It is tempting to consider toxae- 
mia as one of Selye’s diseases of adaptation. Uoyd ct al have 
shown increased urinary excretion of a desoxycorticostcrone-hhe 
material during toxaemia. These corticosteroid substances may he 
secreted by the placenta or an allied substance, such as progeste- 
rone, which is secreted by the placenta, may be converted into 
corticosteroids by the adrenal cortex. Much more work needs to 
be done to prove the possibility of any relationship between adre- 
nal cortex and toxaemia of pregnancy. 

(G) Utero-rcnal Reflex. According to Sophian who postulates 
this theory, toxaemia, apart from the one superimposed upon pre- 
existing hypertension, occurs only in association with primigra- 
vidily, multiple gestation, hydatidiform mole, hydramnios and con- 
cealed accidental haemorrhage. In primigravidae, the uterine 
muscle resists stretching and in other cooditiona there is overdis- 
tension of the uterus. A nervous stimulus arising in the utenne 
wall due to the stretching of the uterine musculature gives rise 
to n utero-renal reflex resulting in a cortico-medullary deviation* 
of renal blood flow causing ischaemia of the renal cortex as des- 
cribed by Trueta et al. Henal cortical ischaemia, thus produced, 
causes toxaemia of pregnancy with hypertension, oedema and al- 
buminuria. The greater frequency of toxaemia in the latter weeks 
of pregnancy is easily explained by this theory. However, Me- 
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Gaugbey et al and Abrahams and Pickford have failed to elicit 
the utero*renal reflex Iti dogs. 

(7) Uteroplacental Ischaemia. The most widely accepted 
theory of the causation of toxaemia is that uterine and placental 
ischaemia cause cellular anoxia and liberation of metabolic toxins 
in the maternal blood which ^ve rise to toxaemia. Faramore and 
Theobald had both propounded the theory that increased intra- 
abdominal pressure in primigravidae, multiple pregnancy, hydram- 
nios, etc., leads to diminished blood flow to the uterus, kidney and 
liver which causes pathological changes in those organs ultimately 
resulting in toxaemia. Increased incidence of toxaemia, as term 
approaches, can be rea^y explained by greater possibility of ute- 
rine ischaemia. Aggravation of toxaemia during labour can be 
explained by the ischaemia resulting from uterine contractions. 
Uterine ischaemia may easily occur in molar pregnancy as the 
rapid growth of the uterus needs large blood supply. Eclampsia is 
UDkno\vn in lower animals. It is a peculiarity of the human species, 
thanks to the erect posture which favours increased intra-abdomi- 
nal pressure and necessitates flow of blood through the uterine 
arteries against gravity. Besides, the blood has to flow around 
a hair pin bend in the uterine artery as it reaches the cervix. This 
theory also explains the preponderance of toxaemia in patients 
with chronic hypertensive vascular disease or long standing dia- 
betes as, in both these conditions, the arteries are sclerosed and 
may even he calcified. 

Browne and Veall demonstrated decreased placental blood 
flow in pre-eclampsia and in essential hypertension by injecting 
radioactive saline into the placenta, Morris et al showed a reduc- 
tion in the blood flow of the myometrium in toxaemic pregnancies. 
Smaller foetuses of toxaemic pregnancies and intra-uterine foetal 
deaths during toxaemia are clinical evidences of insufficiency of 
utero-placental blood supply. Further, Walker and Turnbull have 
shown that in cases of toxaemia the oxygen saturation in the cord 
blood was less than that in cases of normal pregnancy at the cor- 
responding period of gestation. 

The exact mechanism by which uteroplacental ischaemia leads 
to the development of toxaemia is far from agreed upon. It is 
postulated that the syncytial degeneration follo\ving placental is- 
chaemia results in the production of a placental pressor substance 
(cf. renin produced by ischaemic kidneys) which causes the 
characteristic vasospasm and hypertension of the disease. How- 
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ever, no such placental pressure substance has been isolated. Ac* 
cording to Page, ischaemic placenta liberates thromboplastin which 
causes toxaemia. Placenta is very rich in thromboplastin- and 
Schneider has isolated thrombokinase from human placental ex- 
tracts. Placenta contains high concentration of enzymes like his- 
taminase and monoamine oxidase. It is suggested that inactlvalioa 
of these enzymes due to placental ischaemia might result in the 
accumulation of histamine and adrenaline respectively. Lastly, the 
hberation of menotoxin of the Smiths as a result of placental is- 
chaemia is already referred to. 

Clinical Features 

The term eclampsia is derived from the Gredc word 
meaning a sudden flash. Yet it never comes as a bolt from the 
blue but is always preceded by a shorter or longer period of pre- 
eclampsia. Although eclampsia without convulsions can occasionally 
occur, convulsions is its most characteristic feature. For all clini* 
cal purposes, onset of convulsions is the dividing line between 
pre<eclampsia and eclampsia. Severe headache, visual distuiban' 
CCS, severe epigastric pain, oliguria and sudden rise of blood pres* 
sure are the warning signs of impending eclampsia. Aura, pre- 
ceding convulsions, is uncommon. Excitability, byperreflexia and 
a sensation of constriction in the chest are frequent precursors 
to a convulsion. 

Just before a convulsion starts, the bead is turned to the side 
and the eyeballs become fixed. Soon, the facial muscles around 
the mouth start twitching. Twitchings may also be noticed in the 
limb muscles. This phase of invasion, lasting a few seconds, is fol- 
lowed by tonic contractions of all the muscles of the body. Ihe 
arms become flexed, the wrists clenched, and the legs inverted. 
The trunk may pass into ophislhotonus. Respiration ceases and 
cyanosis develops. This stage of Untie contraction lasts 15-20 
seconds, and is ioilowed by &e slope oj clonic contraction in •«blth 
all the muscles of the body, startmg at the jaw and the face, alter- 
nately contract and relax in rapid succession. The tongue, unless 
properly protected, is bitten by the teeth. The patient may even 
be thrown out of her bed or get hurt against the railings of the 
bed. The face becomes congested and foam starts e.xuding out of 
the mouth. The muscular movements gradually become milder 
and less frequent and, ultimately, cease. The patient continues 
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to be cyanosed. This stage of clonic convulsions lasts a minute 
or two and is followed by a variable period of coma. In severe 
cases, another convulsion may follow before the patient regains 
consciousness. The convxxlsions are usually multiple, numbering 
10 or more in severe cases. Even 200 convulsions have been re- 
corded in a single patient. 

When eclampsia occurs during the last weeks of pregnancy, it 
is said to be antepartum. Onset of eclampsia during labour is des- 
cribed as intrapartum, In some, it occurs within a few days fol- 
lowing delivery and is then known as post partum. 

Blood pressure is almost invariably high in eclampsia, often 
ranging to 180 mm, systolic and 110 mm. diastolic. On occasions, 
eclampsia does develop with systolic pressure as low as 135 mm., 
albeit this represents marked hypertension in a patient whose nor- 
mal systolic pressure had been 90 mm. The low blood pressure 
may also be due to a fall of a previous high pressure due to com- 
mencing circulatory failure. Temperature rises to 101®-102''P. in 
many cases. In severe cases, hyperpyrexia may develop and is of 
grave omen. Kespirations are usually rapid. Oedema is invari- 
ably prosent and, often, it is massive. Marked proteinuria is al- 
ways present, the urine often boiling solid. 

Retinal oedema, haemorrhagic retinitis and detachment of the 
retina, occasionally occur. But the prognosis is good, complete 
recovery of vision being the rule. 

In antepartum cases, labour usually sets in prematurely. After 
delivery, convulsions usually subside and the patient gradually 
improves. Sometimes, however, labour does not set in, the patient 
recovers from eclampsia and continues to carry on the pregnancy, 
invariably with some pre-eclampsia. *11113 condition is termed in~ 
tercurrent eclampsia^ 

Cardiac failure, pulmonary oedema, hyperpyrexia, cerebral 
haemorrhage, aspiration pneumonia and ■ abrupUo placentae are 
grave complications and often prove fatal. 

Dificrentlal Diagnosis 

Epilepsy and hysterical fits often simulate eclampsia but can 
be differentiated from the history of the patient and the absence 
of proteinuria. It may be difficult to distinguish between uraemic 
convulsions and eclampsia. Convulsions or coma from cerebrab 
haemorrhage, intracranial tumour, encephalitis, meningitis, " ’ 
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tes, hepatic failure, and acute poisoning may, on occasions, need 
differentiation from eclampsia. In general, one is more Ukely to 
diagnose eclampsia in its absence than miss it. 

Pathology of Eclampsia 

(A) Anatomical changes caused by eclampsia in the difterent 
organs are as follows:— 

(1) Liver. On gross examination, the liver shows areas of 
haemorrhage and necrosis. Subcapsular haemorrhages are cons- 
tantly seen and cut sections present a mottled appearance. Micro- 
scopically, there is haemorrhagic necrosis beginning at the peri- 
portal space. Thrombosis in the vessels of the periportal connective 
tisue is frequently seen. Apart from this characteristic periportal 
or penpheral necrosis, there may also be vvidespread midzonal and 
central necrosis in the hepatic lobules. The extent and degree of 
hepatic lesion in eclampsia is variable but bears no correlation to 
the clinical picture of the patient (Plate S8). 

(2) Kidney. Kidneys are usually normal in size and may 
present areas of haemorrhages and degeneration on cut section, 
hlicroscopically, the typical lesion consists in the narrowing of the 
glomerular capillaries due to the thickening of the basement mem* 
brane and an enlargement of the endothelial cells. Degenerative 
changes in the epithelium of (he convoluted tubules are also com- 
monly met with, In the rare cases complicated by anuria, bilateral 
cortical necrosis of the kidneys can be seen. 

(3) Brain. More than half the patients show no cerebral 
lesion. The various lesions met with in the brain are oedema, by- 
peraemla, capillary thrombosis, haemorrbages and small areas of 
necrosis. 

(4) Heart. Lesions in the myocardium consist of cloudy 
swelling, fatty degeneration, haemorrhages and necrosis. 

(5) Lung. Pulmonary lesions seen are oedema, congesrion, 
subpleural haemorrhages and aspiration broncho-pneumonia. 

(6) SuprarcTwIs. Way found haemorrhages and necrosis in 
one-third of the cases of fatal eclampsia. 

(7) Capillaries. An important feature of eclampsia is a gene- 
ralised capillary thrombosis and a fibrinoid or necrotic degenera- 
tion in the walls of the capillaries. 

(8) Placenta. Various degrees of placental infarcts, both old 

recent, is a constant feature in eclampsia. Old infarcts are 
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white and recent infarcts are red. Eetroplacental haemorrhages 
are often met with. 

(B) Biochemical Changes in Eclampsia. Retention of sodium 
and hence of water in the body is a cardinal feature of toxaemia 
of pregnancy. In cases of severe oedema, blood chloride levels are 
reduced. Ability of the kidneys to concentrate sodium chloride 
is decreased during pregnancy. This ability ^ows a marked fur- 
ther decrease in toxaenuc pregnancy. 

Dickmann observed that there is marked haemoconcentration 
during the 48 hours prior to eclamptic fits. 

Blood uric acid concentration is elevated in eclampsia. 

Serum albumin and total proteins are lowered during toxae- 
mia of pregnancy, During the two days preceding eclampsia, 
serum protein values may be increased due to haemoconcentration. 

The carbon dioxide combining power of blood is usually 
lowered in eclampsia and acidosis follows eclamptic fits. 

Prognosis 

Immediate. Maternal prognosis is always serious, the morta- 
lity being 10-15 per cent. ^ an individual case, its severity 
is the most important single factor in considering the prog- 
nosis. The presence of two or more of the following indicates 
a severe case; (1) more than 10 convulsions, (2) deep and 
prolonged coma, (3) blood pressure above 200 mm., (4) tem- 
perature of 103*F or above, (5) pulse rate above 120 per 
minute, (6) proteinuria of 10 gm. or more, and (7) absence 
of oedema. However, of graver import than any of the 
above criteria are tire developroort of; (1) cardiac failure with 
pulmonary oedema and cyanoris, (2) extreme oliguria or anuria, 
and (3) fauncKce. Other factors weighing against the patient are 
the time lost between the onset of convulsions and the institution 
of therapy, the number of fits prior to therapy and the develop- 
ment of complications. 

Foetal mortality is very high ranging from 40 to 50 per cent 
Prematurity, asphyxia due to maternal convulsions and cyanosis, 
placental infarcts, abruptio placentae and trauma of operative de- 
livery are the various factors that make the foetal outlook gloomy. 

Remote. Remote prognoris is as described under pre-eclamp- 
sia. 
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Trcatmcui 

Eclampsia is a preventable disease. Early detection of pre- 
eclampsia and its prompt and adequate treatment should make 
eclampsia almost extinct. 

Hie prmclpal aim in the management of eclampsia is to stop . 
the convulsions and prevent the possibility of their recurrence. 
Half a century back, it v^as thought that, since eclampsia occurs 
only during pregnancy or early puerperium, ending the pre^iancy 
quickly by emptying the uterus would remove the cause of the 
disease and effect a cure. Caesarean section and accouchmect 
force were then universally practised in an effort to relieve the 
patient from eclampna. It was. however, soon realised that cclamp- 
tics stood surreal trauma badly and about half the deaths result- 
ed directly from the operative procedures. Surreal measures were 
soon abandoned in favour of conservative methods and, today, the 
management of eclampsia is essentially conservative. Stroganod, 
the pioneer of conservative treatment, originally recommended pro- 
longed sedation with morphia and chloral hydrate. Later, in 1937, 
Stxoganoff and Davidovitch advocated the combination of morplda 
and magnesium sulphate. Both these drugs are still widely used 
and form the basis of management In many clinics. 

1. Immediate hlanagcmcot anti Nursing Care. It is our prac- 
tice to give intramuscularly i gr. morphine sulphate on admission, 
after making sure that the patient has not already received it at 
home. Because of its quick acUon, good sedation and ease of ad- 
ministration, it is an ideal initial therapeutic measure. 

The patient should be kept in a quiet room, just dark enough 
not to miss the facial Iwitchmgs preceding or the cyanosis follow- 
ing the convulsions. She should be protected from all irritating 
stimuli, sensory, auditory and visual The bed must have side 
ratlings and its foot end should be raised by six inches to facilitate 
postural drainage of the upper respiratory tract. To prevent biting 
of the longue, a mouth gag or some substitute should bo ready to 
be inserted between the jaws at the onset of a convulsion. Oxygen 
should be administered after a fit till respiratory distress and cya- 
nosis are overcome. A suction device should be bandy to aspirate 
the secretions in the nasopharynx. It cannot be overemphasised 
that what the patient needs most is constant, unremitting and 
efficient nursing attention. Nothing else can replace this. 

The detailed examination of the patient should be deferred UU 
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she is well sedated. Blood pressure cuff should be left tied to the 
patient's arm and the pressure recorded, at least at hourly inter- 
vals. A self-retaining catheter should be left in the bladder and 
the urinary output should be measured every four hours. 

11 Sedative Measure The aim of sedation is to reduce, but 
not obliterate, the patient's perception of external stimuli and thus 
prevent the fits. Many drugs have been used for the purpose 
but few have stood the test of time. 

Morphia. As already roenlioned, this is ideal as an initial 
sedaUve measiire. However, Its repeated and prolonged use sup- 
presses urinary output, increases intracranial tension and leads to 
acidosis by virtue of its respiratory depression. 

Magnesium Sulphate. It is an efficient central nervous system 
and neuromuscular junction depressant and also lowers the blood 
pressure. It is initially given intravenously in 2 gm. dose as a 10 
per cent solution and repeated 4-8 hourly depending on recurrence 
of convulsions and the blood pressure levels. Its Injection shoiild 
not be repeated if patellar reflex is absent and respirations are 
depressed to less than 16 per minute. Since it is excreted solely 
through the kidneys, it should not be employed if daily urinary 
output is less than 600 c.c. Ten c.c. of 10 per cent solution of 
calcium gluconate is given intravenously as an antidote, should 
respirations be dangerously depressed or cease following the in- 
jection of magnesium sulphate. Magnesium sulphate is used very 
freely at the N.W3I. Hospital and the results are gratifying. Many 
authorities use the drug as a 50 per cent solution given intramus- 
cularly, 20 c.c. iiutially followed by 10 c.c. every 6 hours. Intra- 
muscular therapy carries the risk of abscess formation at the in- 
jection site. 

Paraldehyde. It is the safest and the most efficient anticon- 
vulsant. It neither depresses respiration nor has an antidiuretic 
effect. Seven to ten c.c., depending on the patient’s weight, is in- 
jected intramuscularly and repealed as necessary. The injection 
must be made deep in the gluteal muscles. It is also given rec- 
tally with equal amount of olive oil, the dose being 20-40 c.c. 

Chloral Hydrate. Three gm. of chloral hydrate is given rectal- 
ly as a 3 per cent solution and can be repeated 6 hourly. It is 
used only occasionally at the N.W.M. Hospital. It is a cardiac 
depressant. 

Barbiturates. These produce sedation, muscle relaxation and - 
fall of blood pressure. Sodium amytal and sodium r’ ■ * 
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VI. Post'cclamplic JVlanagcmcut 

Once the convulsions arc controlled, the majority of the pati- 
ents go into labour within a few days irrespective of the term of 
pregnancy. When severe pre-eclamptia persists, pregnancy is 
terminated, preferably, by caesarean section. 
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and such cases must be followed for some weeks after delivery 
when the diagnosis of chronic nephritis can be confirmed by the 
persistence of symptoms and signs. 

Prognosis. It is a progressively advancing disease. Pregnancy 
in a chronic nephritic is prone to be complicated by superimposed 
toxaemia and accidental haemorrhage. Apart from this, the im- 
mediate prognosis depends upon the degree of impairment of renal 
function. Maternal and foetal prognosis in cases with renal failure, 
as indicated by a blood tirea of over 45 mg. per 100 c.c. and mark- 
ed reduction In glomerular filtration rate, is so poor that pregnancy 
is not worth continuing. 

Management Patients with renal failure should have their 
pregnancy terminated irrespective of the period of gestation. 

When there is no impairment of renal function, continuation 
of pregnancy f.-in be permitted but the patient must be closely 
watched for any deterioration or superimposition of toxaemia. Per- 
sistent deterioration In the patient’s condition indicates tensina* 
tion of pregnancy. 

Intrauterine foetal death due to placental insuificiency and ac- 
cidental haemorrhage are constant dangers to be forestalled and 
termination at 77 weeks is often advisable. 

Those who show marked deterioration in renal function are 
best advised not to undertake any more pregnancies. 
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gress to eclaitipsia. 

In a patient with essential hypertension pregnancy carries a 
great risk of accidental haemorrhage and the risk is markediy 
increased if toxaemia supervenes. 

Patients with a systolic pressuzv of above 200 are prone to 
develop encephalopathies. 

Prognosis. If pregnancy is not complicated by pre-eebmpsu, 
it tisually carries no risk for the mother. In cases with superkn* 
posed toxaemia, apart from the immediate dangers of eclampsia 
and accidental haemorrhage, there is Increased risk of permanent 
aggravation of the hypertension. Foetal mortality in uncomplicat- 
ed cases is 15 per cent, but it is trebled when toxaemia is super- 
imposed. 

nionagcmcnt The treatment of essential hypertension during 
pregnancy is the same as in the nonpregnant. The patient should 
take as much rest as possible. Salt restriction is an important pro- 
phylaxis against toxaemia. Abnormal gain in the weight should 
not be permitted. Mild sedation and hypotensive drugs should, 
be employed whenever necessary. Ihe patient must be examined, 
atleast, every fortnight. If toxaemia is not superimposed, the preg- 
nancy con be safely allowed to term. If there is evidence of pre> 
eclampsia developing, the patient must be promptly hospitalised 
and adequately treated for pre-eclampsia. Further management 
of the pregnancy will depend on how eflecUvely pre-eclampsia is 
controlled. 

To patients who show renal damage, retinopathies, cardiac en- 
largement and an initial blood pressure of 200 systolic or 120 
diastolic, pregnancy carries sufficiently great risk to justify its fer- 
mination. 
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CHAPTER 11 


ACUTE RENAL FAILURE 

Acute renal failure is a grave complication carrying a very 
high mortality. An analysis of reported cases shows that a large 
number of cases occur in obstetric practice. Complete suppression 
of urinary secretion, anuria is rare. Lattimer defines acute rensl 
failure as those cases in which the urine output is consistently less 
than 100 millilitres In 24 hours. 

Pathogenesis. Two distinct pathological conditions are res- 
ponsible for acute renal failure: Acute Cortical Necrosis and 
Acute Tubular Necrosis. Acute cortical necrosis was desenbed 
in 1898 by Bradford and Lawrence. It was believed that the only 
cause responsible for its occurrence was concealed accidental hae- 
morrhage. The pathogenesis of acute tubular necrosis was recog' 
nised during World War II, when many deaths occurred from 
renal failure following crush injuries. The most striking difference 
between the two cooditions is that when diffuse cortical necrosis 
occurs, there is no possibility of recovery as the whole nephron is 
dead. In tubular necrosis, on the other hand, most of the glomeruh 
remain undamaged, and only a part of the tubule in the region of 
the subcortical area is chiefly affected. Regeneration of the 
tubular epithelium occurs in 7 to 10 days, so that if the patient 
survives these critical 10 days, recovery is possible. 

Cortical Necrosis. It is not a common condition and, as origi- 
nally described by Bradford and Lawrence, it almost always occurs 
as a complication of concealed accidental haemorrhage. Occasional- 
ly, it complicates severe eclampsia. 

The factors responsible for cortical necrosis are not clearly 
understood: but os it complicates the most severe cases of con- 
cealed accidental haemorrhage, the marked shock, present in this 
condition, is probably the main determining factor. Other Hkely 
factors are (1) the extent of retroplacental bleeding, (2) the 
absorption of thromboplastin-like substances liberated from the 
retroplacental clot causing hypofibrinogenaemia, and (3) excessive 
intra-uterine pressure in these cases stimulating the utero-renal 
reflex, and consequent renal vascular spasm. 

Cortical necrosis is generally diffuse, and then there is no hop® 
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for recovery, since there is no regeneration of glomerular tissue. 
Lesser degrees of cortical damage sometimes occur, and it is 'in 
this patchy necrosis that there is hope for recovery depending on 
the degree and distribution of the damage. If only a few glomeruli 
are put out of action, recovery is possible, though the renal func- 
tion is reduced to some extent 

In cases of diffuse cortical necrosis the outer one-fourth inch 
or so of the kidney is whitish in contrast to the medullary portion. 
A narrow zone immediately beneath the capsule usually escapes 
necrosis (Plate 89} . 

Tubular Necrosis. It is a more common condition than cortical 
necrosis. As already mentioned, it Is a more favourable process, 
becaxise tubular epithelium is capable of regeneration within a 
week or ten days of the accident which has caused the renal failure. 

The chief precipitating factor causing tubular necrosis is renal 
circulatory failure. Circulatory collapse following severe haemor- 
rhage is the most important cause in obstetric practice. The circu- 
lation through the kidneys as well as other viscera, is considerably 
reduced in severe haemorrhage. The kidneys are particularly sus- 
ceptible to anoxia, and the degree of renal damage appears to be 
proportionate to the duration of anoxia. It is, therefore, important 
not to allow prolonged hypotension in severe haemorrhage, and 
when stutable blood transfusion is not immediately available, hypo- 
tension ^ould be treated without delay by other means. 

Apart from severe haemorrhage in which renal circulaUon is 
considerably reduced, prolonged vascular spasm will also cause 
anoxia. Utero-renal reflex, caused by undue intra-uterine pres- 
sure, gives rise to renal spasm, and this prolonged ischaemia of 
the kidneys leads to tubular necrosis. 

Necrosis of the tubular epithelium may be caused by circu- 
lating toxins, as in septicaemia, or by drugs used for inducing abor- 
tion.. Septicaemia of C. Welchii origin is particularly likely to 
cause renal failure. 

Haemolysis of blood from, the administration of mismatched 
blood transfusion is a particularly likely accident in obstetric prac- 
tice, when sudden circulatory collapse demands immediate trans- 
fusion of blood. Hasty cross matching and administration of 
unsuitable blood, has resulted in acute renal failure in many cases. 
Renal failure results from direct anoxia as well as from prolonged 
ischaemia. 

It should be appreciated that though tiie different pathologi- 
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cal processes have been individual^ discussed as being responsibb 
for cortical or tubular necrosis, more than one factor is in action 
in any one case. In abortion, hypotension from circulatory col- 
lapse, haemolysis from chemical compoimds employed for procur- 
ing abortion, and septicaemia may all be acting together. S imilar ly, 
in hypohbrinogcnacmia, hbrin embolisation of renal blood vessels 
and vascular collapse from incoagubility of blood probably com- 
bine to cause acute renal failure. 

The extent of necrosis of the tubular epithelium is propor- 
tional to the gravity of the cause. In mild cases, all that may be 
observed on an histological examination is pigment casts in cases 
of mismatched transfusion, and epithelial casts m the tubules in 
other cases (Plate 90) . 

In severe cases, there is degeneration of most of the tubular 
epithelium, and rupture of the basement membrane. 

Climcal Features. The severity depends upon the clinical 
cause, the extent of loss of renal function, and response to treat- 
ment The initial phase is anuric or olipuric phase, and tbe patient 
may gradually become worse, and death may occur In 10 to 14 
days. In a favourable case, this initial phase is followed by the 
diuretic phase and, later, by complete recovery. 

Anuric or Oliguric Phase. This usually lasts for 7 to 10 days. 
For some days, the patient feels fairly weU. The urinary output 
markedly diminishes within 24 hours of the catastrophe. Cathe- 
terisation draws off a little blood-stained urine, and that is the 
slight filtrate from the juxta-medullary glomeruli which have es- 
caped necrosis. This small quantity of filtrate passes through the 
tubules which have lost their power of absorbing water. 

Towards the end of the first week, f-limV.fll deterioration ap- 
pears. Nausea and vomiting, mth drowsiness, and muscular twitch- 
ings occur, followed by convulsions, coma and death. Oedema 
supervenes, but it is marked only in those cases in which large 
quantities of fluid are being ^ven. 

The blood chemistry shows significant alterations. The blood 
urea rises steadily. Serum sodium levels are frequently depres- 
sed. Administration of sodium is not indicated unless the loss of 
sodium is due to excessive vomiting. 

Elevation of serum potassium is clinically significant. Acute 
potassium intoxication is a common and serious complication. The 
most serious effect of excess of circulating potassium is on the 
heart. It is reflected in the electrocardiogram, as increased ampli- 
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lude and pealdng of T waves, especially in precordial leads a de- 
pression of the St segment, a decreasing amplitude of the R wave, 
and a prolongation of tlie QRS complex. Cardiotoxicity due to 
hypcrkalaemia may cause sudden death from cardiac arrest. 

Calcium and phosphorus levels also fluctuate. There is a rise 
of serum phosphorus levels with a corresponding drop in the senim 
calcium levels. 

Hypertension is commonly observed in acute renal failure, but 
the blood pressure falls with the functional recovery of the kidneys. 

Diuretic Phase. In favourable cases, the urine output in- 
creases, and tliat is usually within 7-10 days of the onset. When 
the urine output is more than 500 c.c., it may be concluded that 
diuresis has commenced. The output increases dramatically, and 
as much as 4 to 5 litres of urine arc passed in a 24«hour period. It 
indicates return of glomerular function, but as the tubular func- 
tion is still depressed, tubular rcabsorption of glomerular filtrate 
does not occur, which explains the large urinary output Loss of 
large quantity of water, together with loss of important electroly- 
tes, will cause severe dehydration and electrolyte unbalance, xu> 
Icss the losses are promptly corrected. Though recovery has com- 
menced, the condition of the patient continues to be serious for the 
next fe\v days. The high potassium level Is opt to string to the 
opposite extreme, and hypokalacmia is hkcly to occur. 

In the course of the next few days the diuresis decreases, the 
specific gravity of the urine increases, and there is an increase in 
the concentration of urea, chloride, and other substances. This is 
known as the late diuretic phase, and indicates that the regenera- 
tion of the tubular epithelium has reached a stage when it may 
no longer permit free flow of glomendar filtrate without selective 
absorption of water and other substances. 

Treatment, Prophylaxis, "nie prevention of renal failure is 
evident, and in obstetric cases consists chiefly of prompt treatment 
of circulatory collapse, preferably by suitable transfusion of blood 
and, correction of hypotension by other means till blood is avail- 
able. * 

Prompt treatment of septicaemia, particularly in cases of sep- 
tic abortion, is all important. Unfortunately, the method employed 
for inducing the abortion is not known in many cases. 

Once renal failure is recognised, indiscriminate use of* fluids 
should be stopped, for there is no doubt, that in the past, over- 
hydration of the patient was responsible for fatality in many cases. 
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Alanagemcut duriug Anuric Phase. During the anurlc phase, 
24>hour intake of fluid is restricted to 400 to 500 ml. This amount, 
together with approximately 500 ml. of endogenous water produc- 
tion, is sufiicient to adequately compensate for the invisible loss in 
the breatli, in the sweat, and in the faeces. 

A caloric intake of 1500 calories per day is sufBdent for the 
daily basal metabolic needs. Tins amount of caloric intake is 
given in the form of concentrated carbohydrates. Some years ago, 
Bull et al advocated a non-proteiij, electrolyte-free mixture of fat 
and glucose. Bull administered 100 grammes of peanut oil and 
400 grammes of glucose, with gum acacia as an emulsifying agent, 
and water to make 1 litre. This solution has a caloric value of 
2,500 calories per litre, but it is so impalatable that it needs to be 
given by an intra-gastric drip. 

More recently, the fat emulsion treatment of Bull has been re- 
placed by a simplified gastric drip of 600 to 700 ml. of water con- 
taining 100 to 400 grammes of glucose in 24 hours. 

IVhen nausea and vomiting Is severe, parenteral administra- 
tion of 400 to 500 c.c. of 50% glucose solution during the 24-bour 
period through a polyethylene catheter, passed into one of the 
arm veins, is adequate. 

The great danger lies in the rise in blood potassium level, as 
it may lead to cardiac arrest Repeated electrocardiographic re- 
cords and blood estimation of sodium, potassium, and chloride 
should be done. A simple way of increasing blood potassium level 
is to give 1000 c.c. of 5 per cent glucose solution intravenously 
with 50 units of insulin. Conversion of glucose into glycogen car- 
ries potassium into the cells and thereby checks the rising blood 
potassium level. 

Haemodialysis, The indications for haemodialysis are: (1) 
Deteriorating clinical condition of the patient as evidenced by vo- 
miting, twitchings and convulsions. (2) A blood urea of about 
400 mg. per 100 ml. (3) Increasing kalaemia of 7 m Eq./l. (4) A 
serum bicarbonate of 12m Eq/1. (5) Persistent anuria for 6 to 7 
days. 

The dlalyser (artificial kidney) consists of a cellophane tube 
woimd round a cylinder which rotates in a bath o^ rinsing fluid. 
The heparinised blood of the patient is withdrawn from the saphe- 
nous vein and passes throu^ the cellophane tube where it forms 
a thin film on the inner surface, and then returned to the patient 
'■ ■ ’ a vein in the arm. A 6-8 hour dialysis reduces blood urea 
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nitrogen by 50 to 75 per cent. The electrolytes sodium, potassium, 
calcium and chlorides, rapidly return to normal during dialysis. 

The great disadvantage of a dialyser is that it is a cumber- 
some machine, and di0icult to sterilise. In any case, dialysis is a 
subsidiary measure to the strict control of fluid. Clinical improve- 
ment, proportionate to the reduction in the chemical levels of urea 
and electrolytes, results. 

hlanagcmcnt During Diuretic Phase. As the urine at this stage 
is merely glomerular filtrate, and as there is no absorption by the 
tubules, the urine is of low specific gravity, and the blood urea 
may continue to rise. Large quantities of potassium, sodium and 
chlorides are excreted, and need replacement Sodium chloride' is 
replaced by an infusion of saline solution, or orally by gelatine cap- 
sules containing salt. Potassium is replaced by giving fruit juices, 
or by giving potassium citrate orally, or by an infusion of potas- 
sium chloride intravenously. Ion exchange resins may also ^be 
useful. 
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CHAPTER 12 


HYDHAMNIOS (POLYHYDHAMNIOS) 

The average quantity of liquor amnii at term varies between 
1,000 to 1,500 c.c. In hydranuiios, there is more than 2,000 c.c. 
of liquor, and it may be as excessive as 10,000 c.c. or even more. 

Incidence. It is not possible to estimate accurately the iaa- 
dcnce of hydranmios because when cases of only very excessive 
amounts causing pressure symptoms are taken into account, the 
incidence is low, about 1 in 1,000 pregnancies; but when cases 
of lesser degrees are included, the incidence would be about I in 
200 cases. 

Etiology. The cause of hydramnios is not known, but there 
are certain conditioiis in which hydramnios is frequently associat- 
ed, and as these have a clinical bearing, they may be considered 
as possible etiological factors. It roust, however, be rcroenvbeied 
that often cases of moderately increased amounts of liquor remain 
undiagnosed until the gush of hind-waters after delivery make 
them apparent 

Developmental Abnormality. When hydamnios is very ex* 
cesstve, causing enormous distension of the abdomen and pressure 
symptoms, there is commonly some developmental abnormality of 
the foetus. Anencephaly is the commonest, and the excessive fluid 
is attributed to transudation of the cerebrospinal fluid from the 
exposed meninges and choroid plexus. Other abnormalities com- 
monly associated are spins bifida, atresia of the oesophagus, hare 
lip and cleft palate. In hydrocephaly, hydramnios is rarely present. 

Multiple Pregnancy. Hydramnios is present in about 10 per 
cent of the cases of twins, and it occurs more frequently in uniovu- 
lar than in binovular Ivvins. One or both the sacs may be afiected. 
Even moderately excessive amounts in twin pregnancy cause enor- 
mous distension of the abdomen. 

Maternal Diseases. With the exception of diabetes mellitus, 
maternal diseases are seldom responsible for hydramnios. Oakley 
and Peel reported hydramnios in 30 per cent of pregnancies m 
their series of diabetic women. 

Clinical Features. Clinically, there are two varieties of hyd* 
’ . the chrome and the acute. In the majority of cases, it is 
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the chronic form and fluid accumulates gradually after the 28th 
week. Acute hydamnios is a rare clinical condition and usually 
occurs before the 28th week of pregnancy. 

Clirouic llydramuios 

£}fccssive fluid begins to accumulate after the 28th week, and 
the clinical course depends on the amount of fluid and the rapidity 
with which it distends the uterus. In mild cases, the accumulation 
is gradual and, except for a slight discomfort, there are no other 
symptoms. E.xcessive and progressive accumulation of fluid causes 
pressure symptoms after the 30th week.^ Dyspnoea and palpitation 
from pressure on the diaphragm are the common symptoms, but 
in some, there is also oedema of the legs from pressure on the in- 
ferior vena cava. 

Abdominal Examination. The uterus is larger as compared 
to the term of gestation, and in severe cases, at the 30th or 32nd 
week, the fundus Is already upto the xiphi5ternum.% The uterus 
becomes tense, and in severe coses, the skin over the abdomen is 
shiny and dry from overstretching. A fluid thnll Is felt only in 
severe cases. Normally, the girth of the abdomen Is 85 to DO cm. 
at term, but in hydramnios it may be about 00 cm. at 30 to 32 weeks 
of gestaUon, and may be above 100 cm. if gestation extends to full 
term. In mild cases, the foetal parts can be palpated with diffi- 
culty, but in severe cases, it is impossible to make out Uie presen- 
tation and the position of the foetus. 

An interesting case was seen at the Nowrosji Wadia Maternity 
Hospital in which a large hydroncphrotic kidney was mistaken for 
hydramnios during pregnancy, and for ascites after delivery. 

Vaginal Examinalion. The presenting part is high and can be 
only vaguely ballotted through the fomices. In a multipara, the 
tense bag of membranes can be felt throng an open cervix. 

X-ray Examination. As it is difficult, at times impossible, to 
diagnose clinically the presentation of the foetus, the presence of 
multiple pregnancy, or a developmental anomaly of the foetus, 
it is necessary to resort to x-ray examination in many cases. Mal- 
presentation or multiple pregnancy does not materially affect the 
course of pregnancy, but visualisation of an anencephaly or spina 
bifida is of clinical value as, in the presence of these malformations, 
immediate termination of pregnancy is indicated. 

A large ovarian cyst and _ascites occasionally cause confusion, 
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and the finding of a foetal shadow excludes these conditions. Still 
greater confusion is caused when pregnancy and an ovarian cyst 
co-exist. A foetal shadow, situated rather to one side of the mid- 
line with a separate soft tissue shadow outlining the ovarian cyst, 
indicates the coexistence of these two conditions. 

Course of Pregnancy. In mild cases, pregnancy reaches term 
uneventfully. In severe cases, premature labour frequently oc- 
curs. In some cases, the discomfort to tlie patient from excessive 
enlargement of the uterus is so great as to demand intervention, 
either by inducing labour when a developmental anomaly is pre- 
sent, or temporary relief by tapping a part of the excessive collec- 
tion of fluid. 

Course of Labour. In mild cases of hydramnios, uterine action 
IS unaffected, and labour progresses normally, but in excessive 
overdistension of the uterus, labour progresses slowly. Caldeyro- 
Barcia has shown that excess of fluid raises the tonus and reduces 
the inleruily of the contractions. It is a common clinical observa- 
tion that in such cases progress of labour is accelerated after rup- 
ture of the membranes. 

Prolapse of the cord is likely to occxir when the membranes 
rupture, because the presenting part is frequently not engaged, 
and the rush of water may then bring down the cord. A vaginal 
examination must be made immediately after rupture of the mem-- 
branes, to exclude prolapse of the cord. 

When the membranes rupture the rush of waters may change 
the vertical lie of the foetus into a transverse lie, and therefore the 
position of the foetus should be carefully palpated. 

Fost-partiun haemorrhage is said to be common, but clinical 
experience shows that, with proper management of the third stage, 
its incidence is not particularly high. 

IVlanagement During Pregnancy. "When a gross foetal abnor- 
mality is detected by x-ray examination, pregnancy is terminated 
by rupture of the membranes. If the cervix is open, fore-waters 
are ruptured but, in order to avoid shock from the sudden reduc- 
tion of inlra abdonunal pressure, the flow of liquor should be con- 
trolled by keeping the fingers in the cervical canal against the 
membranes. When the cervix is not dilated, it will be necessary 
to rupture the hind-waters by introducing a Drew Smythe catheter. 

held degree of hydramnios with a normally developed foetus 
requires no treatment other than rest in bed and a salt-free diet. 
Diuretics are of doubtful value. 1 
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A severe degree of hydrammos causing respiratory and cir- 
culatory embarassraent from pressure on the diaphragm, requires 
some measure to give relief. If the pregnancy is near term, labour 
is induced by tapping the hind-waters with Drew Smythe catheter. 

When pressure symptoms develop several weeks before term, 
abdominal paracentesis advocated by Rivett is preferable to tap- 
ping the hind-waters, because repeated tappings per abdomen can 
he done to give relief, without interrupting pregnancy. In this 
way pregnancy is continued for several weeks, and the premature 
foetus gets a chance to reach maturity. 

Abdominal paracentesis is easy to perform, and does not cause 
any discomfort to the patient. The bladder is catheterised. The 
abdomen is percussed to ensure that no coils of intestine are be- 
tween the uterine and abdominal walls. The abdominal wall is 
locally infiltrated at a point below the umbilicus in the mi dli n e 
and a spinal needle is inserted into the amnlotic cavity. If blood is 
obtained, the placenta has probably been pierced and the needle 
is withdrawn and reinserted at a different site. The liquor amnii 
must be drained slowly to avoid abruptio placentae. Sufficient 
quantity of liquor should be removed so as to relieve symptoms, 
and enable palpation of the foetal parts. 

lilauagement of Labour. During the first stage, the patient is 
kept lying down so that even if the membranes rupture imexpec- 
tedly, the chances of cord prolapse are less than in the 
standing or sitting position. When the cervix has dilated to 6 cm., 
it is advisable to perform artificial rupture of the membranes with 
due care to drain the Uquor slowly under control of the fingers 
pressed against the membranes. The presenting part is pushed into 
the pelvic brim by suprapubic pressiixe before withdrawing the 
fingers from the vagina. 

Should the membranes rupture unexpectedly, a vaginal exa- 
mination is immediately done to exclude prolapse of the cord. l£ 
the cord has prolapsed, further management is as discussed under 
prolapse of the cord. 

The third stage is likely to be complicated by post partum 
haemorrhage and an intravenous injection of 0.5 mg. of ergomet- 
rine, immediately after the birth of the child, must be given. 

Acute Hydramnlos 

It is a rare complication and usually occurs before the 28 th 
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week. It is commonly associated with uniovular twins and foelal 
malformations. 

Incidence. Sheth and reported 7 cases of acute bydiaa- 

nios in 52, 651 deliveries, an incidence of 1 in 7,521. I.lacafce re* 
ported 2 cases in, 12,021 deliveries, an incidence of 1 in 6.010. 
Mueller reported 4 cases in 49,793 deliveries, an incidence of 1 h 
12,448. Tlius the incidence varies from 1 in 6,010 to 12,448. 

Clinical Features. Symptoms appear with great rapidity. 
Rapid increase in the size of the abdomen, the sudden intense and 
increasing pain, respiratory distress, vomiting and restlessness sii 
the chief symptoms. 

On examination, the abdomen is tense and tender. It is almo^ 
impossible to feel foetal parts; foetal heart sounds are not beard 
because acute hydramnios usually appears before the 24th week 
when foetal heart is as such heard with difficulty. A fluid tbrifi Is 
easily elicited. Within a few days, the uterus increases rapidly in 
height and girth. On vaginal examination, the cervix is soft end 
invariably one or two fingers dilated, tlirough which a tense bag 
of membranes is felt This is an important sign which is not suill- 
ciently stressed. 

DUtcrcatial Diagnosis. Diagnosis of acute hydramnios offers 
no difficulty with the above described symptoms and signs develop* 
ing in a matter of a few hours or days. However, at limes, it can 
be easily mistaken for other conditions like concealed accidental 
haeraoErbage (as in one of the cases in the present series) , a twist- 
ed ovarian cyst and sudden haemorrhage in a vesicular mole. 

Concealed accidental haemorrhage is differentiated by history 
of bleeding per va^am in the last trimester, the presence of symp* 
toms and signs of toxaemia of pregnancy, and increasing shock. 

A twisted ovarian cyst can give rise to the same symptoms and 
signs, and often definite diagnoM may not be possible, Howev<^, 
a previous history of the presence of an ovarian cyst, acute pam 
in the lower abdomen, tenderness and the presence of a mass sepa- 
rate from the uterus, would help in a definite diagnosis. But if 
there is an irregular mass formed by the pregnant uterus and an 
ovarian cyst lying side by ade, it is difficult to arrive at any d®* 
finite conclusion. If the x-ray picture shows the foetus pushed to 
one side and a soft tissue shadow on the other side, diagnosis of 
an ovarian cyst is arrived at 

‘ Sudden haemorrhage in a vesicular mole is another condition 
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difficult to differentiate unless a mole had been suspected prior 
to this accident. It is usually diagno^d at laparotomy. 

Treatineut. Following diagnosis, acute hydramnios requires 
immediate treatment as maternal distress is always great and there 
is an ever-present danger o£ sudden rupture of the sac with asso- 
ciated rislcs to the mother. 

Treatment still remains a controversial point. There are two 
alternatives, one is to rupture the membranes from below and al- 
low labour to ensue. This invariably results in foetal }oss. The 
other alternative is to perform abdominal paracentesis to relieve 
the patient’s distress and allow pregnancy to continue. . 

Eastman strongly condemns paracentesis. Macafee condemns 
it too and advocates vaginal amniotomy. They lay stress on very 
careful management of the third stage of labour, as post partum 
haemorrhage and puerperal sepsis are common complications. 
Earlier in labour, accidental haemorrhage and cord prolapse can 
complicate the issue. 

In our view, abdominal paracentesis is not a desirable treat- 
ment as in most of these cases of acute hydramnios the cervix is 
already one or two fingers dilated and therefore it is doubtful whe- 
ther pregnancy could be continued much longer with so much 
dilatation of the cervix. Also many cases of acute hydramnios are 
associated with gross foetal malformation. Therefore the question 
of the continuation of pregnancy does not arise. X-ray examination 
at 24 weeks is not likely to diagnose foetal abnormalities. Con- 
sidering all these points, it is best to allow the fluid to escape slow- 
ly by vaginal amniotomy. The technique we employ is to rupture 
the membranes by a probe after inserting two or three fingers in a 
cone-shaped manner. The fluid is allowed to pass very slowly by 
keeping the fingers pressed well against the cervix. This precaution 
is extremely important otherwise there is the danger of sudden col- 
lapse £rom the rapid faff of intra-abdommaf pressure. Sudden de- 
crease of pressure is likely to cause severe post-partum haemor- 
rhage. 


Oligohydramnios 

The cause of abnormally scanty liquor is not known and, fortu- 
nately, it is a rare complication. Absence of the kidneys or atresia 
of the urethra may be the underlying cause in some cases. 

The foetus may be subjected to injurious pressure resxilting in 
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club foot, wry neck and ^inal curvatures. Intra-amniobc 
might form leading to intrauterine amputations of parts of tHi 
extremities. ^ 
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CHAPTER 13 


MALFORMATION AND DISPLACEMENT OF UTERUS 

Dbplaccment of Utekus 

The displacement of the uterus sometimes aifects the normal 
course of pregnancy. The displacements having clinical signiii- 
cance are: (1) forward displacements, (2) backward displace- 
ments, (3) lateral displacements, and (4) downward displacements. 

Fortrard Displacements 

Antcflcxiou. Pregnancy occurring in an acutely antedexed 
uterus is usually without clinical significance. As is common, when 
the acutely antefiexed uterus Is underdeveloped, there is likeli- 
hood of an early abortion during the second month. Sometimes, 
repeated abortions occur, not so much due to acute antefiexion as 
due to inability of the underdeveloped uterus to enlarge with the 
growing ovum. 

Due to pressure of the antellexed uterus on the trigone of the 
bladder, frequency of tuine is a common complaint during the 
second and the tlnrd months of pregnancy. 

Pathological anteflexion is practically unknown nowadays, 
but in the early part of this century when ventral fixation of a 
retroverted uterus, was commonly performed, the anterior wall of 
the fixed uterus could not enlarge during pregnancy and, as a re- 
sult, pregnancy, either terminated in an abortion or pregnancy, con- 
tinued to advance by the enormous enlargement of the posterior 
wall of the uterus. As the posterior wall develops to accommodate 
the growing foetus, the cervix is pulled upwards and backwards, 
until finally, it lies high up in the hollow of the sacrum, where it is 
difficult to reach by the examining finger. 

At the time of labour, serious dystocia is likely to occur. The 
presenting part is forced into the anterior pouch with the result 
that dilatation of the cervix is difficult, and labour is obstructed. 

Hemta of Pregnant Uterus Through Weak Abdominal Wall 
(Pendulous Abdomen), This condition occurs in women whose ab- 
dommal wall has been weakened by a quick succession of pregnan- 
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cies. It is sometimes observed in primigravidae with overdistcD- 
sion of the uterus by hydranmios or multiple pregnancy. Ihe hea \7 
uterus falls for%vard through the overstretched anterior abdomirii 
wall (Fig. 55). 



Fig. 55. Diagrammatic representation ol pendulous abdomen showing 
misdirected fcelal axis. 


During pregnancy, it causes dragging pain and discomfort. 
Malpresentations commonly occur. Previous to the era of regular 
antenatal supervision, malpresentations remained uncorrected dur- 
ing pregnancy. Dunng labour, malpresentation, together with tb® 
altered relation between the axis of the uterus and the axis 
the pelvic brim, lead to obstructed labour. 

During antenatal supervision, malpresentations should be cor- 
rected, and the patient be asked to wear a well fitting abdominal 
belt throughout pregnancy, and also during labour. 

Backward Displacements 

Backward displacement may be a retroversion or a retroflexion, 
but as the cli ni cal significance does not difier, the two may be con- 
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sidered together. Backward displacement is the most common 
form of displacement met with in pregnancy. This is not surpris- 
ing when it is remembered that 20-30 per cent of women have a 
congenitally retroverted uterus without any abnormal manifesta- 
tions. In the majority of tlicm, the course of pregnancy remains 
unaltered, and spontaneous correction occurs during the third 
month. In some, abortion occurs belore the end of the third month. 
Occasionally, the pregnant retroverted uterus becomes incarcerat- 
ed in the pelvic cavity, giving rise to pressure symptoms. 

Spontaneous Correction. A mobile retroverted gravid uterus 
corrects itself spontaneously towards the end of the third month. 
Once the fundus rises above the sacral promontory, the uterus 
becomes an abdominal organ, and there can be no recurrence of 
retroversion. Generally, the patient does not have any symptoms, 
and many retroverted gravid uteri correct themselves spontaneous- 
ly, unnoticed by the clinician. 

^Vhen a retroverted gravid uterus is accidentally detected dur- 
ing early antenatal supervision, it should be left alone because at- 
tempts to manually correct the uterus, may start the process of 
abottion. 

AboiUon. In many cases of congenital retroversions, tlie uterus 
is hypoplasic, and abortion occurs due to the failure of the under- 
developed uterus to enlarge with the growing foetus — the back- 
ward displacement being merely accidental. When it is remembered 
that abortion occurs in about 10 per cent of all conceptions, irres- 
pective of the position of the uterus, its incidence in retroversions 
is not particularly high. In 1948, Blackett reported the incidence 
of abortion ^in S4 cases of retroverted uteri as 11.6 per cent, and 
in 325 cases of anteverted uteri as 13.6 per cent When symptonxs 
of abortion, occur, manual correction of the uterus should be gently 
attempted; and, if successful, a well fitting Hodge pessary should 
be inserted in the vagina, to maintain the corrected position until 
the uterus becomes an abdominal organ. 

Incarceraticm of Retroverted Gnzvid Uterus. Incarceration of 
the retroverted gravid uterus is an uncommon complication. An 
overhanging promontory, or adhesions on the posterior wall of the 
uterus, prevent it from rising out of the pelvis. Incarceration fre- 
quently occurs without any apparent cause. As stated above, the 
retroverted gravid uterus normally rises out of the pelvic cavity to 
become an abdominal organ. But, should this not occur, the uterus 
continues to increase in size until it completely 611s the pelvic cavity 

18 
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and gets incarcerated about the thirteenth to sixteeath tveek 
(51g. 55). 



Fig. 56. Rctroverted incarcerated gravid uterus. 

Clinical Features. The patient complains of pain in the byp'>- 
gastrium and back. Should the process of abortion commence, 
she will have vaginal bleeding as well. The characteristic symp* 
toms pertaining to this complication are due to pressure oa the 
pelvic organs. 

Owing to incarceration, the anterior wall of the uterus stret* 
ches much more than the posterior wall, pulling the cervix and the 
anterior vaginal wall upward. The iirethra and the neck of the 
bladder, being in close anatomical relationship with the cervix 
and the lower part of the anterior wall of the uterus, are also 
stretched. As a result, there is an increasing difficulty in passin.? 
urine and, finally, retention of urine occurs. Ihe bladder becomes 
overdistended and frequently small quantities of urine are passed 
at firequent intervals, but the bladder is never emptied completely. 
This is clinically known as retention with, overiloxa. 

If the condition is allowed to continue, cystitis wth haema- 
turia from the rupture of small veins in the trigone develops. The 
author has witnessed two ne^ected coses of incarceration of s 
gravid uterus in. which gangrenous portions of the bladder mucous 
membrane were expelled from the uretlira. 

Continuous overdistenrion of the bladder for a prolonged time 
may so weaken the bladder wall as to cause rupture of the viscus. 

Pressure on the rectum with difficulty in defaecation occurs less 
frequently. 
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Diagnosis. Whenever difficulty in micturition, is ea^jerienced 
during the third month of pregnancy, impending incarceration of a 
retroverted gravid uterus should be suspected. Frequency of urine, 
as a result of distension with over&)w, may be misdiagnosed as 
cystitis; and only when retention of vurine occurs is the true nature 
of this complication revealed. 

Even before -retention has occurred there will be hypogastric 
tenderness, and some fullness above the symphysis pubis, due to 
the partially distended, raised bladder. Following retention, the 
distended bladder will be palpated as a cystic tumour above the 
symphysis pubis. 

On a bimanual vaginal examination, the posterior vaginal for- 
nix will be found to be shallow. The anterior vaginal wall will be 
stretched and elongated. The cervix will be felt high up behind the 
symphysis pubis, with the external os pointing forward or even 
vertically upwards. The gravid incarcerated uterus will be palpated 
from the posterior fornix as a tense, uniform mass of clastic con- 
sistency wMch is practically immobile. 

DiSerential Diagnosis. Three clinical conditions frequently 
confuse the diagnosis. They are; (1) pelvic haematocele, (2) in- 
carcerated fibromyoma of the posterior wall of the uterine body 
or the cervix with uterine pregnancy, and (3) incarcerated ovarian 
cyst with uterine pregnancy. 

Pelvic HaeTnatocele. Retention of urine with amenorrhoea of 
10-12 weeks is present, but on close questioning a history of one 
or more attacks of severe hypogastric pain, “faintness” and per- 
haps slight va^nal bleeding is obtained. Rectal tenesmus is a very 
suggesUve symptom. 

On abdominal palpation, after catheterising the bladder, a mass 
of varying size and indefinite outline may be found. 

On bimanual vagiaal examination, the cervix is reached with 
difficulty behind the symphysis pubb, and the external os b found 
to be pointing in a horizontal direction and not almost vertically 
forward as in the case of a retroverted gravid incarcerated uterus. 
The mass felt through the posterior fornix b of indefinite outline 
and of varying consistency, being firm in some parts, and soft in 
other parb. Thb varying consbtency b a very important diagnos- 
tic sign of pelvic haematocele. The small uterus b palpated “rid- 
ing” on top of the swelling, and may be felt high up in the hypo- 
gaslrium, depending on the size of the haematocele. 

Incarcerated Fihromyoma of the Posterior Wall of the Body of 
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■ the Uterus or the Cervix with Uterine Pregnancy. Retention d 
urine is a common symptom. On bimanual vaginal examinatiosj ' 
the cervix is felt high up behind the symphysis. In a poslcnor csr> 
vical hbromyoma the external os will not be of the usual rmioj 
shape, but will be “crescentic”, due to pressure on the posteriof 
lip — a characteristic shape occurring only %vith a posterior cm-itsl 
growUi. The mass in the pouch of Douglas will be bard, rounded, 
and in close apposition with the cervix. An incarcerated hbio- 
myoma of the posterior uterine wall is diflicult to differentiate fitsa 
an incarcerated retroverted gravid uterus. 

Incarcerated Ouarian. Cyst with Uterine Pregnancy. Amencu* 
rhoca is usually of less than 10 weeks, when retention occurs, in 
contrast to 12-10 weeks’ amcnorrhoea in retroverted gravid ulcnii 
Bimanual vaginal examination is often inconclusive as the preg* 
nant uterus and the cyst form a broad indefinite mass. 

Trcatmctit. IVhcn the patient comes under observation for 
difficulty in micturition, an attempt must be made to correct tht 
retroverted gravid uterus. If the attempt is successful, the co> 
rccted uterus is kept in position for a few weeks by a pessary. If 
the initial attempt is unsuccessful, the patient is advised to assume 
knee-chest position for 15 minutes every four hours, or to he in m 
exaggerated Sim’s posture for an hour every six hours. As a rule, 
these simple measures are successful in spontaneously correcting 
the uterus. 

When retention with incarceration has already occurred, hos- 
pitalization is necessary. The bladder should be cathetensed by 
passing a stiff rubber catheter. Owing to elongation and distor- 
tion of the urethra, difficulty will be encountered in manipulating 
the catheter. In difficult cases, tracUoa on the cervix by a ring 
forceps will facilitate catheterisation. *1116 bladder is emptied slow- 
ly, by evacuating a few ounces of urine every 15 minutes. After 
complete evacuation, a self-retmning catheter is passed for con- 
tinuous drainage, as letention will recur as long as the uterus re- 
mains in the incarcerated position. Continuous drainage, togdias 
with knee-chest posture at intervals, is usually successful and 111® 
uterus rises up into the abdomen. Very rarely is it necessary to 
correct the incarceration by an abdominal operation. 

Lateral Displacement of Pregnant Uterus 

Slight degrees of lateral displacement do not give rise to any 
symptom, and get spontaneously corrected. IVhen spontaneous 
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correction docs not occur, the gravid uterus may threaten to abort. 
The uterus has then to be manually corrected into the anteverted 
position, and the position maintained for several weeks by a pes- 
sary. 

A laterally flexed pregnant uterus of 8 to 10 weeks’ size is 
likely to be mistaken for a tubal pregnancy. Tlie important point 
to bear in mind is that whenever a mass is palpated in one of tiie 
fomiecs, and the uterus cannot be felt separately from the mass, 
father observation and examination, if necessary under anaesthe- 
sia, must be done. It will then be possible to correct the laterally 
flexed gravid uterus into an anteverted position; the mass which 
was previously felt in the fornix is proved to be the gravid uterus. 

Downward Displacements of Pregnant Uterus 

During the early montlis of pregnancy a second degree of 
uterine prolapse will become a third degree prolapse or even com- 
plete procidentia. The further descent is due to the pressure of 
the enlarged gravid uterus. 

The prolapsed uterus protrudes through the vulva during the 
early months, but, as pregnancy advances, the uterus rises up out 
of the pelvis, drawing the cervix upward. Frequently, what at e 
casual glance appears to be a prolapsed gravid uterus, is just an 
elongated cervix with the uterus well up in the pelvic cavity. A 
careful cxaminalioa should therefore be made to locate the actual 
position of the body of the uterus. When the uterus is protruding 
outside the vulva with pregnancy of more than three months, It 
may be possible to ballot the foetus at the vulva. 

Rarely does the totally prolapsed uterus get oederaalous and 
incarcerated so os to cause difficulty in passing urine or retention 
of urine. 

Treatment A prolapsed gravid uterus should be replaced and 
kept in position by a suitable rubber ring pessary. Frequently, 
the perineum is so lax that the pessary does not remain in position. 
The patient should then be hospitalized, and kept lying down in 
the Trendelenberg position. After the 6th montli, the rubber ring 
pessary is no more needed, as the pelvic brim acts like a bony ring 
pessary for the enlarged uterus. 

Spontaneous abortion usually occurs when the prolapsed ute- 
rus becomes oedematous and irreducible. 

In cases of elongation of the cervix, dilatation of the cervix 
during labour may be tardy, resulting in a prolonged labour. 
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Torsion of Pregnant Uterus 

Torsion of the pregnant uterus is a rare accident of pregnaBcj’. 
Nesbitt and Comer reviewed the literature in 1956, and found only 
107 reported cases. There was only 1 case at the N.W.M Hospital 
during the last 20 years. 

Etiology. In 20 per cent of the reported cases the pelvic stru> 
tures were normal. Thirty per cent of the cases occurred in myo' 
matous uterus. In 15 per cent, there was malpresentation of tie 
foetus. In some, there was associated ovarian cyst, adhesions of 
tlie uterus to pelvic organs, or a previous ventral suspension had 
been performed. In the case seen at N.WJVL Hospital the utcrai 
was harbouring a twin pregnancy. 

Preoperative diagnosis is seldom made. Abdominal pain and 
shock are attributed to concealed accidental haemonbage. 

Usual treatment is a caesarean section followed by bystero* 
tomy. 


Afalionnations of Uterus 

Malformations of the uterus sometimes have an obstetric signi* 
ficance. As the clinical manifestations vary according to the nature 
of the malformation, a separate account of each of them is neces- 
sary. 

Repeated abortions are likely to be due to either ill develop- 
ment of the horns of a double or bicomuate uterus, or due to th® 
embedding of the ovum on the septum of a septate or subsepUte 
uterus. Way has rightly suggested that every patient who has ha*! 
unexplained repeated abortions or transverse presentations, should 
be subjected to radiological investigation of the uterus. 

Uterus Bicomis With Both Homs Developed. Pregnancy may 
occur in one horn or in both the horns simultaneously. Barett re- 
ported a case, diagnosed by x-rays, in which there was a child in 
each of the two horns. Khandwala reported a case of twin preS* 
nancy in a bicomuate uterus, in which one horn contained a nor- 
mal foetus and the other an anencephalic monster presenting by 
e breech. Cases of superfoetation have been recorded in which 
the two foetuses were bom separately, at intervals of several days 
or weeks. 

Pregnancy and labour are mostly uneventful, but many com- 
plications have been reported. Dystocia may occur if the non- 
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gravid horn gets displaced in front of the presenting part. H. DeSa 
reported a case in which the obstruction to the descent of the 
presenting part was due to the incarceration of the non-gravld 
uterus in the pelvis, necessitating a caesarean section. When both 
the horns are pregnant, the horn that has already expelled its 
foetus may drop into the pelvis, and obstruct the delivery of the 
second child. ‘ 

Pregnancy in one horn may be mistaken for an ectopic gesta- 
tion in the early months, and for an ovarian cyst or fibromyoma 
after the fifth month, because the non-gravid half is taken to be 
the uterus, and the other as an ectopic sac or a tumour. 

Bicomuate Uterus With Underdevelopment of One Horn. 
(1) Pregnancy in Womallj/ Developed Horn. Usually, it is lui- 
eventful and the malformation may remain undetected. Incarce- 
ration of the rudimentary horn, with or without haematometra, 
may cause obstruction to the passage of the child. Due to the 
obliquity of the developed horn, an oblique lie of the foetus is fre- 
quent, 

(2) Pregnancy in Rudimentary Horn of a Bicomuate Uterus. 
Mode of Fertilization, the absence o! any communication between 
the cavity of a rudimentary hom and the cervix of the other nor- 
mally developed hom, Indicates external migration of the sperma- 
tozoon or of the fertilized ovum (Plate 85). 

Clinical Course. The usual termination is rupture of the hom. 
The duration of gestation before rupture depends upon the degree 
of development of the rudimentary bom. In some cases, when the 
hom is very small and poorly developed, rupture occurs in the 
early weeks, but usually there is sufficient development to allow 
the pregnancy to continue till 16-20 weeks before rupture occurs. 
Cases have been recorded where pregnancy has continued till full 
term. In one case at the K.E.M. Hospital, the author removed a 
dead foetus after 16 months of amenorrhoea. Cases of torsion of 
the pedicle of the rudimentary hom, with clinical features sugges- 
tive of a twisted ovarian cyst, have been recorded. 

As long as pregnancy progresses normally, there are no abnor- 
mal symptoms and the condition remains undetected. In the early 
weeks it is frequently wrongly diagnosed as an ovarian cyst or 
fibromyoma, because the normally developed hom is considered to 
be a non-pregnant uterus, and the firm globular pregnant rudimen- 
tary hom as a fibromyoma or an ovarian cyst. With history of 
amenorrhoea and the above findings, an x-ray, preferably with 
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lipiodol injection, is helpful in the diagnosis. Malformations pf tbs - 
vagina, as partial septum, may also assist in directing attention b ^ 
this condition. When rupture occurs, the clinical picture is libs 
that of the “fulminating” type of ectopic gestation. 

rreatment. The gravid horn is removed by clamping the ova- 
rian ligament, the Fallopian tube, the round ligament, and the fib- 
rous band with which it is attached to the normally developed bom. 

Uterus Septus. Pregnancy and childbirth are, as a rule, nor- 
mal because the septum is usually thin and is easily displaced b 
the opposite side. If the placenta gets attached to the septum, l: 
may fail to separate, and the diagnosis is made during manusi 
removal when the hand passes into two separate compartments. 

Uterus Subseptus. During pregnancy, a transverse lie is fre- 
quently due to the septum in the upper part. In the 12 cases re- 
ported by Way, 33 pregnancies occurred, and the transverse fie 
was present m 12 of diem. Repeated transverse lie in succcssiw 
pregnanuGS should suggest a subseptato uterus. When during aa 
external cephalic version one finds that the head cannot be kept 
in the mldhnc at the pelvic brim, and the breech cannot be made 
to cross the midline at the fundus, a uterus subseptus should be 
suspected. Lastly^ a transverse lie with the head and the breech 
both close to the fundus, and the back high up above the pelvic 
brim, should raise the possibility of a uterus subseptus. The diaf- 
nosis AS usually confirmed at internal podalic version during labour , 
or at caesarean section. 

Septate Vagina, Pregnancy and labour may be uneventful, 
the septum being pressed to one side during the passage of th*-* 
foetus. Occasionally, it may obstruct labour, necessitating divisios, 
or it may be tom giving rise to profuse bleeding. 
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Pl-94 Fibre angioma of the placmta Tumour is on ibe right. (Courtcry: 
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CHAPTER 14 


ABNORMALITIES OF PLACENTA 

AbuormaUlics o( Size and Weight 

Normally, the ^ameter o£ a full term placenta is 15-20 cm. 
(6-8 in.) and the thickness 1.5 to 3 cm. The diameter of the pla- 
centa is in the inverse ratio to the thickness whicli is well demons- 
trated in placenta membranacca. 

The normal weight of the placenta is about 500 gm. (16 to 20 
oz.) Syphilitic placenta is heavier, and may be double its average 
weight. In erythroblastosis foetalis, the placenta is dropsical, and 
may weigh as much as 1800 gm. (4 lbs.). Other conditions in 
which abnormally heavy placentae occur arc, albuminuria and dia- 
betes. 


AbnormaiiUcs of Formation of Placentae 

Placenta Bi-partita or Tri-partJta. In this condition, the pla- 
centa is divided into two or three lobes separated from each other 
by narrow clefts. The blood vessels pass from one lobe to the other, 
and finally unite to form the cord which has a marginal insertion 
(Plate 91). 

Placenta Duplex or Triplex. In this condition, the lobes, two 
or three, more or less of equal size, are wholly separate from each 
other. The blood vessels from one lobe pass between the mem- 
branes to ]oin the blood vessels of the other lobe. 

, The principal importance of accessory lobes lies in the vela- 
mentous vessels which are usually carried in the membranes be- 
tween the lobes. Should sudi velamentous vesseb cross the in- 
ternal os, "vasa praevia”, foetal haemorrhage with exsanguination 
may result from their rupture during delivery. 

Placenta Succenturiata. This is a variant of the bilobed pla- 
centa in which one lobe is much smaller than the other. Such a 
detached small lobe is known as succenturiate lobe. The succen- 
turiate lobe is united to the main portion of the placenta by blood 
vessels coursing through the membranes (Plate 92). The clinical 
importance lies in the tendency of the succenturiate lobe to be re- 
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tained inside the uterus after the main body of the placenta has 
been expelled. It may give rise to Immediate post partum haemor- 
rhage, or the bleeding may occur later. Examination of the ex- 
pelled sccundics reveals a small round defect in the membranes, 
some distance from the placental margin, and vessels will be secs 
extending from the edge of the expelled placenta across the mem- 
branes to the margin of the tear in the membranes. In such cases, 
manual removal of the retained lobe must be done immediately, 
to avoid the risk of haemorrhage. 

The greater danger of a retained succenturiate lobe is its sepa- 
ration some hours after delivery, at a time when haemorrhage is 
not expected. In some cases, secondary post partum haemorrhage 
occurs some days after delivery. 

Succenturiate lobe may be retained in utero, and subsequent- 
ly form a placental polyp, giving rise to irregular profuse blood 
loss. 

Placenta Fcncstrata. It is so called as there is a gap in the 
placental tissue covered by the membranes, giving an appearance 
of a window. 

Placenta Cireumvallala. Placenta Marginata (Placenta Extra* 
chorialis). Scott, in 1960, reviewed in detail the incidence, anatomy, 
etiology, and clinical significance of placenta circiunvallata and 
suggested a comprehensive name, placenta cxtrachorialis, for these 
developmental varieties. 

Scott defines placenta extrachorialis as a condition in which 
the transition from the membranous to the villous chorion does not 
occur at the margin of the placenta, but at a variable distance 
within the circumference of the placenta. A complete ring divide 
the foetal surface into a central and a peripheral zone. The ring is 
yellowish-white in colour, slightly raised, and is about 1 cm. broad. 
Placenta marginata is one in which there is only a thin fibrous ring 
where the blood vessels on the foetal surface appear to terminate, 
When a double layer of amnion and chorion is folded towards the 
centre of the placenta, it is called placenta drcumvallata (Plate 
93). 

In a scries of 3,161 consecutive placentae examined by Scott, 
578 (18 per cent) were placenta extra<diorialis. Half of these show* 
ed extrachorial ring of haemorrhage. 

In placenta extrachorialis, the portion of chorion from which 
the villi have origin (chorionic plate) is smaller in area than the 
basal (decidual) plate of the placenta. A ring of blood clot or fibrin 
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is frequently present at the znargin of the chorionic plate, and is 
situated within the membranous fold. This haemorrhagic margin 
is sometimes erroneously considered to be a marginal sinus. 

A number of divergent theories have been put forward to ex- 
plain this developmental anomaly, but the two basic processes are: 
(1) an original chorionic plate smaller in area than the decidual 
plate and (2) repetitive later haemorrhages reducing the area of 
the chorionic plate.^ 

Placenta cxtrachorialis has no clinical significance for the foe- 
tus or the mother, unless there is an extra chorial ring of haemor- 
rhage. It may then give rise to antepartum bouts of bleeding, 
simulating placenta praevia. 

Alarginal Sinus, The exsitence and function of the marginal 
sinus has been a much debated question. The term marginal sinus 
was postulated by Spanner in 1935. His concept of the maternal 
blood circulation in the intervillous space was, that the spiral ar- 
terioles open into the intervillous space through perforations in 
tbe decidual plate. The blood then passes laterally toward the 
margin of the placenta where most of the venous drainage occurs 
along a continuous circular siniis (marginal sinus). With newer 
injection technique, Hamilton and Boyd in human, and Hamsey 
in rhesus monkey have confirmed Spanner’s concept as far as arte- 
riole inflow in the intervillous space; but they have been imable 
to demonstrate the presence of a marginal sinus as the site for 
venous drainage. 

The marginal sinus has been confused with the marginate or 
circumvallate ring of the placenta extrachorialis. In both, repeated 
haemorrhages occur during pregnancy, simulating placenta prae- 
via. Scott states that an anatomically correct definition of such 
haemorrhages would be, “haemorrhages from the edge of the cho- 
rionic plate of the normally implanted placenta”. 

Though the haemorrhages from the margin of the normally 
implanted placenta may recur and may be quite considerable, there 
is little risk to the mother or the foetus. It is therefore quite neces- 
sary to try and locate the site of the placenta in such cases, and it 
would be safe to allow the patient to go home when the placenta 
is visualised in the upper part 

Placenta Mcmbranacea. In thig rare condition most of the 
chorion laeve fail to atrophy, and the ovum is covered by func- 
tioning villi all over. The placenta is thin and membranous, and 
covers a large portion of the cborinn. In this condition the placen- 
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tal tissue is often considerably thinner than in the usual placenta, 
but its over-all mass may be the same, atleast in weight. 

The tlilnned out diffuse placenta docs not readily separate, 
and manual removal is frequently necessary. Partial separation 
of a membranous placenta gives rise to post partum haemorrhage. 
A membranous placenta often occupies the lower re^on of the 
uterus, and is then like a placenta praevla, and may give nse to 
anteparliun haemorrhage. 

Calcification of Flaceutx Not uncommonly, small white gritty 
deposits are observed on the maternal surface of the placenta. They 
arc composed of calcium carbonate and phosphate, and magnesium 
phosphate. 

Calcification helps in locating the site of the placenta by x-rays. 

Benign Tumours of Placenta. Motashaw reviewed the litera- 
ture while reporting from N.W.M. Hospital, Bombay, a case o! 
fibroangioma (Plate 94). According to her, the total number of 
reported cases, including hers, is less than 240. The apparent low 
incidence may be due to the fact that cases are being missed, parti- 
cularly where the tumour is small and embedded deeply ia the 
substance of the placenta. 

In many cases hydrammos is present. These tumours are small 
in size and do not complicate labour, but cases have been reported 
where the tumour was sufficiently large to interfere \vith the pro- 
gress of labour. 


Placental Infarcts - 

In general pathology, the term ‘infarct’ is applied to a localised 
area of necrosis resulting from obstruction to its blood supply- Un- 
til recently, placental Infarct was a loose term applied to almost 
any placental discolouration. Many of these lesions are physiolo- 
gical due to normal senility of the placenta, and a few only- can 
be strictly regarded as 'infarcts’. *Ehese true infarcts result from 
accidents to either the maternal or the foetal blood vessels. There- 
fore, these changes wliich cause multiple red or white areas are 
conveniently described as: (1) physiological degenerative changes, 
and (2) pathological, due to accidents to the maternal vessels. 

(1) Degencratiuc Changes in Placenta. The placenta has a 
limited life cycle corresponding to the duration of pregnancy. It 
crows actively during the first seven months of gestation, and 
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thereafter until term gradual senile changes occur. The primary 
senile change is the degeneration of the syncytium as a result of 
which the maternal blood in the intravillous space has a tendency 
to clot. 

Fibrinoid Degeneration. The subchorionic deposition of fibrin 
is seen in nearly every placenta during the third trimester. Flat 
white plaques, I to 2 mm. in size and from 2 to 5 mm. in thikness, 
are formed. These areas frequently coalesce to form large areas 
of yellowish-white tissue. They usually occur on the maternal side 
of the chorionic plate, and near the septa. 

According to Craw'ford, white infarcts are due to endarteritic 
changes in the intradecldual foetal vessels, and deposition of fibrin 
around the vessels. AnoUier explanation for tliesc white infarcts 
is that the syncytium lines tiic intervillous space, and is analogous 
to the cndothchal lining of blood vessels. As long as the syncytial 
Iming of the intervillous space remains in active growth, the mater- 
nal blood flowing along it remains unaltered. The evidence of aging 
of the placenta Is thc'dcgcneration of the syncytium which occurs 
in the grouping of nuclei in small areas on one side of the villus, 
commonly called syncytial knots. As a result of degeneration and 
loss of epithelial lining of the intervillous space in places, blood 
clots and fibrin is deposited. 

As a rule, these small areas have no clinical significance, but 
sometimes extensive deposition of fibrin forms large areas so that 
insufficient normal placental tissue remains for the nutrition of the 
foetus. The placenta has considerable reserve, and not until more 
than a third of the placenta has been rendered functionless that 
the nutrition of the foetus is likely to suffer. These small areas of 
fibrinoid degeneration have been erroneously called “white in- 
farcts”. As a result of fibrin deposition other secondary changes 
occur which arc given below. 

Ischaemic Necrosis of VUK due to Fibrin Deposition. One of 
the results of fibrin deposiUon is that the fibrin may surround the 
whole villus, and thus isolate it from its nourishment from the 
maternal blood. By isolation of many villi a firm, granular, irre- 
gular area, yellowish white in colour, is formed. WDcroscopically, 
chorionic villi surrounded by fibrin are seen. The chorionic vessels 
may show changes of endarteritis, or complete occlusion depending 
on the age of the lesion. 

Intcrvinous Thrombosis. As a result of syncytial degenera- 
tion, sudden coagulation of blood in the intervillous space may 
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occur. As a result, a laminated bbod clot is formed beneaib tbc 
decidual plate. The clot is firm, reddish brown in colour and is 
called a 'red infaref. Later, the affected area becomes organized, 
and is then called 'uihite tn/arct*. Still later, calcification occurs 
which can be seen as small, white, gritty areas on the malerml 
surface of the expelled placenta. These areas of calcification are 
frequently visible in radiographs taken at term. 

Pathological Changes due to Accidents to Maternal VesseU. 
The lesion Is due to the ruptvire of the thin*walled blood vesels m 
the decidua basalis, as a result of which there is extravasation of 
blood in the decidua and the formation of a haematoma. A small 
retroplacental haematoma Is not clinically Kgnificant as the suhi* 
tion of the foetus is unaffected by the separation of a small area 
of the placenta. A depressed area on the maternal surface of the 
placenta is frequently seen. A recent or old blood clot may be 
present on the area, signifying the duraUon of the haematoma be- 
fore delivery. 

Extensive haematoma in the decidua basalis causes detach- 
ment of a large area of the placenta and foetal death. This acci- 
dent is called abruptio placentae, ablatio placentae, or retroplacental 
apoplexy, and is described under accidental antepartum haemor- 
rhage. 

It may be associated with pre-eclampUc toxaemia, or may be 
non-toxaemic in etiology. The causation of haematoma in the non- 
toxic group is not known, and many theories have been advanced, 
none of which is satisfactory. 

Anomalies of Umbilical Cord 

Length. The normal length of the cord is about 50 cm. (20 
in.) . When the placenta is attached high up in the uterus, the cord 
must be long enough to allow the umbilicus to be bom and that 
length must at least be 35 cm. (14 in.) . 

Abnonnally Long Cord. A cord, as long as 180 cm. (72 in-), 
has been reported. A long cord may coil about the body of the 
foetus, but does not, as a rule, affect the circulation of the foetxis. 
A long cord has a greater tendwi^ to prolapse during labour (Plate 
95). 

Abnormally Short Cord. One has to distinguish behveen an 
absolute shortening from a relative shortening of the cord. 

' A cord that is too short, sometimes, causes delay in the pr^ 
gress of the second stage of labour. A short cord can be clinically 
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suspected when (X) the foetal heart sounds become irregular, and 
(2) the descent of the head during a pain is slow, and the head 
recedes quickly towards the end of the contraction. Frequently, 
forceps delivery has to be resorted to, either for prolonged second 
stage or for signs of foetal distress. 

Other rare accidents resulting from a very short cord arc: 

(1) Inversion of Uterus. Inversion occurs as the foetus is 
being bom. Inversion may be partial or complete, with the pla- 
centa still attached to it. 

(2) Premature Separation of Placenta, Abruptio Placentae. 
This accident frequently causes sudden death of the foetus in utero. 
The placenta follows immediately after the birth of the child, with 
large quantities, 15 to 20 oz., of rctroplaccntal clots. 

(3) Cases have been reported in which the cord was only 
a few inches in length. Rare cases of absence of cord have been 
recorded in which the umbilicus, through an umbilical hernia, had 
been attached directly to the placenta. 

Relative Shortening of Cord. This occurs when a loop or 
loops of the cord arc wrapped round the neck, body or the limbs 
A single loop of the cord round the neck is commonly found and, , 
in most cases, the loop is loose and can be slipped over the 
head or over the shoulders immediately after the head is bom. 
When there arc two or more loops coiled round the neck, there is 
much more relative shortening of the cord. It is not possible nor 
is it advisable to attempt to slip (he loops over the head or the 
shoulders, as in the case of a single loop because in attempting to 
undo one loop the others get tightened round the neck and cause 
asphyxiation of the baby. It is therefore necessary to first clamp 
the cord in two places, cut the cord in between, and then xmdo the 
loops. 

Ahoocmal Insedlon e£ Cord uito Placenta. Ordit«.rily, the 
cord is attached at or near the centre of the foetal surface of the 
placenta, but two types of eccentric attachment are commonly ob- 
served. 

(1) Battledore Placenta. In this case, the cord is inserted 
into or near the margin of the placenta. It has no clinical signi- 
ficance (Plate 96). 

(2) Velamentoua Insertion of Cord. In this type, the vessels 
of the cord separate some few centimetres from the placenta. After 
leaving the cord, they run between the membranes. Velamentous 
insertion is due to the placenta having developed away from the 



A TEXTBOOK OF OBSTETRICS 


233 

point of insertion of the cord (Plate 97). 

The clinical significance of vela^ncntous insertion of the cord 
is only when the placenta lies in the lower segment, because then 
the vessels may cross the membranes covering the internal os. Thjj 
condition is known as vasa praevio. Rupture of these vessels cros- 
sing the dilating os is inevitable, and may result in the death of the 
foetus. Vaginal bleeding, as a result of vasa praevia, is distinimsh- 
ed from bleeding due to placenta praevia by observing that, in spite 
of the large quantity of bleeding, the general condition of the pati- 
ent docs not deteriorate as tho blood loss is from foetal circulation. 
Microscopic examination of the blood lost demonstrates nucleated 
foetal red blood corpuscles. 

It is stated that vclamentous insertion of the cord occurs nine 
times more frequently in twins than in single pregnancies, and that 
It is always present in triplels- 

Rupture of Cord. When precipitate labour occurs, with the 
mother in the sUodiog position, the foetus may be so forcibly ex- 
pelled as to cause rupture of the cord. 

Rupture of the vessels of the cord in vasa praevia has already 
been described. 

If care is not exercised to palpate the presence of an occull 
loop of cord by the side of the bead, before applying the blades cf 
the forceps, the cord may be nipped between the head and the blade 
of the forceps and rupture. 

Absolute or relative shortening of the cord may cause such 
undue traction on the cord during the birth of the child, as to rup- 
ture the cord. 

Knots of Cord. False knots are formed by irregular thickening 
of Wharton’s jelly at one or more places, and do not have any cli- 
nical significance (Plate 27). 

True knots are sometimes seen, but seldom cause asphyxia of 
the foetus because intravascular pressure tends to keep the knots 
loose, and thus prevents interference with the circulation wthin 
the cord (Plate 27) . 

Hernia of Cord. Sometimes, there is a hernial sac by the side 
of the cord which may contain a loop of intesbne or omentunt 
Such congenital umbilical hernia may extend several centimetres 
into the cord, and therefore care should be taken while tying the 
cord. As a precautionary measure, the cord should always be 
fnrt about 7-8 cm. away from the umbilicus. 
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Liflammation of Cord. Inflammation of the cord prior to birth 
occurs only after foetal death. The infection may be syphilitic 
or pyogenic. Wharton's felly is infiltrated with leucocytes, n nd 
the obliterative changes in the vessels are due to infiltration of 
leucocytes into the tunica adventitia. 

Neonatal infection of the cord occurs from lack of proper asep- 
tic care at the time of delivery or during the first few days follow- 
ing birth. In India, infection by tetanus bacillus sometimes oc- 
curs when the delivery is managed at home by untrained women 
or by ‘dais’. 

New Growth of Cord. In 1951, Barry reported a case of tum- 
our of the umbilical cord, tbe only one reported. The tumour was 
encapsulated, devoid of chronic dements and containing endo- 
thelial cells. It was attached by a pedicle to the umbilical cord. 
The tumour was associated with polyhydramnios and premature 
delivery. 
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SECTION VI 


DISORDERS ASSOCIATED WITH 
PREGNANCY 


CHAPTER 1 


HEARTBURN 

More than half the number of pregnant women suffer from 
heartburn. It commences at about the fUth month of pregnancy 
an is very severe upto the cii*hth month; and in most of them 
spontaneous relief occurs during the last three or four weeks. 

^ere is no definite knowledge regarding the causatioa of 
heartburn. It has been attributed to elevation and rotation of th 
stomach upwards os the uterus rises in the abdomen. As a resuli 
there is delay of 1 to 2 hours in emptying of the stomach as coa 
pared to normal. The wide spread atony of the smooth muscli 
during pregnancy, may also be the reason for delay in the empty 
ing of the stomach. 

V. 1 #^ heartburn, intense burning pain is felt behind the lowei 
half of the sternum due to regurgitation of the semidigested gastrif 
contents into the lower part of the oesophagus. 

Treatment. Heartburn is best treated by giving preparatiou; 
containing aluminium hydroxide. Alkaline powders are also use 
fu! m giving relief. 


Disorders of Liver During Pregnancy 

Jaundice during pregnancy should always be regarded with 
concern and prompUy investigated. All pregnant women who de- 
velop jaundice should be hospitalized. Jaundice, during the first 
and second trimesters of pregnancy, is usually caused by vims 
hepahtis, and its coume is similar to that in the non-pregnant state. 
Uut, jaundice m the third trimester often takes a fulminating course 
T ® very high mortality. In the undernourished womeB 

India, hepaUc failure sets in rapidly. In 1949, there was an epi- 
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demic of virus hepatitis in Bombay and, in the N.W.M. Hospital, 
no less than 49 deaths in a total of 95 deaths during the year were 
due to jaundice and hepatic failure. 

Liver Function Durmg Pregnancy. Liver function during preg- 
nancy has been investigated by many workers, and the results of 
tests have been found well within the normal range, or minor de- 
viations from the normal have been observed. 

The pattern of serum proteins is altered during pregnancy. 
The level of serum albumen decreases, but there is an absolute and 
relative increase in the alpha and beta globulins, and a slight de- 
crease in gamma globulin. In some cases this pattern does not 
revert to normal until several months after delivery. 

The serum cholesterol level during pregnancy has been stu- 
died by McNair and Jaynes. It commences to increase at the fourth 
month, and the peak is reached by the eighth month. The choles- 
terol level exceeds 250 mg. per 100 ml. in 57 per cent of women 
during late pregnancy, and may even reach as high as 400 mg. per 
100 ml ' 

The alkaline phosphatase levels during pregnancy have been . 
studied by Speert ct al. The allcaline phosphatase levels begin to 
rise in the first trimester, and is three times the initial value at 
term. 

Thorling studied bilirubin levels in 202 pregnant women, and 
found it well within normal limits. 

Classification. Classification of hepatic disorders during preg- 
nancy is difficult The commonest cause is viral hepatitis which, 
because it runs an acute course during pregnancy, requires special 
consideration. 

Hepatic disorders related to pregnancy were divided by Shee- 
han in 1940 into three main groups: 

(1) Obstetric acute yellow atrophy was described in detail 
by Moore in 1956, and be designated this condition as acute fatty 
liver of pregnancy. (2) True acute yellow atrophy (acute hepatic 
necrosis) was formerly regarded as a complication of severe pre- 
eclampsia or eclampsia, but nowadays many authorities consider 
it as a complication of viral hepatitis. (3) Delayed Chloroform 
PoisoniTig. Thirty years ago, cloroform was widely used in obste- 
tric practice, and cases of fatal acute hepatic necrosis were occa- 
sionally met %vith. With the introduction of modem anaesthetic 
drugs, chloroform has been completely eliminated as an anaesthe- 
tic agent, and cases of delayed chloroform poisoning are practically 
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unknown. 

Thorling in 1955 described a type of jaundice occurring in lais 
pregnancy which he named as obstetric hepatosis. 

Haemolytic jaundice is occasionally observed as a result of in- 
compatible blood transfusion given in an obstetric emergency. In- 
fection by Cl. Welchii is rare, but when it occurs, jaundice as a 
result of blood haemolysis appears as a terminal event 

Acute cholecystitis, gall stones, and Spiiochaetal jaundice 
(Weil’s disease), are occasional causes of jaundice during preg- 
nancy. 

Viral Hepatitis 


Viral hepatitis during pregnancy may be sporadic, but when 
there is an epidemic, its incidence during pregnancy increases 
correspondingly. When viral hepatitis occurs in the first or the 
second trimester of pregnancy, its course is similar to that In non- 
pregnant patientsi but U is a grave complication during the Uurd 
trimester, when the disease frequently runs a fulminating coursa 
lucidcuce. The incidence of viral hepatitis is greater in coun- 
tries where chronic malnutrition is prevalent Zondek and Brom- 
berg reported 29 cases during an epidemic in Israel among 3,382 
obstetric patients, giving an incidence of 0.85 per cent 

Two viruses, known as virus IH and virus SH, are responsible- 
Virus IH is present in the blood and faeces of patients, and 
spread is by direct contamination from faeces, or by partaking 
contaminated food. Virus IH is die one usueilly responsible for 
virus hepatitis. Virus SH causes ‘serum’ or ‘syringe’ jaundice, an 
occurs when transfusion of whole blood from a carrier doner is 
given, or by the use of a contaminated syringe or needle for 
injection of drugs, or withdrawal of blood for testing. 

The incubation period of virus IH is from 2 to 6 weeks, whilst 
that of virus SH is from 2 to 6 months. 

Clinical Features. Several days before icterus develops, the 
patient runs a low fever up to 100®F. with lassitude, mild epigas- 
tric pain and vomiting. ’Hiese symptoms in the first trimester o 
pregnancy are usually attributed to gastric disorder of early pr®S* 
nancy. In an epidemic, these symptoms are taken notice of a* 
heralding an infective hepatitis. In a mild form of hepalitis, the 
temperature subsides by the time icterus becomes clinically ap* 
parent Pruritus is not a pronduent symptom. 
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Jaundice being obstructive in type, the stools become pale in 
colour due to lack of bile pigments; the urine is dark coloured due 
to the presence of bile pigments. The alkaline phosphatase is raised 
but is seldom above 25 King-Armstrong units. There is a fall in 
scrum albumen, with an increase in gamma globulin. The various 
flocculation and turbidity tests, which depend on alterations in the 
serum proteins, show raised values. 

Effect of Vims Hcpalilis on Pregnancy. It depends on the 
severity of the attack. In mild cases of virus hepatitis, abor- 
tion or premature delivery rate is a little greater than the average 
obstetric rate. But in virus hepatitis epidemics, severe form*^ 
usually occur, and abortion or premature delivery is extremely 
common. The clinical condition does not apparently improve after 
abortion, or premature labour. 

Effect on Foetus. There is no convincing evidence to suggest 
that virus hepatitis, developed by the mother during the first four 
months, can result in foetal abnormalities. Both varieties of viruses 
can cross the placental barrier and cases of neonatal iaundice have 
been recorded. Perinatal mortality is high, mostly because of pre- 
maturity, and in only an occasional case intrauterine death of 
neonatal death is due to foetal hepatitis. 

Pothologry. Pathological changes in virxis hepatitis are vari- 
able. Liver biopsy in some cases reveals no abnormalities. In 
others, there are marked changes in the liver architecture, with 
variations in size of the liver celk and their nuclei. Periportal 
infiltration by lymphocytes, polymorphonuclear cells and hystiocy- 
les is seen. As the reticulum frame work of the lobules is preserv- 
ed, the liver cells regenerate in spite of considerable necrosis. 

Acute Fatty Liver of Pregnancy and Acute Yellow Atrophy 
(Acute Hepatic Necrosis) ^ 

■ Though the pathology of these two conditions is entirely dif- 
ferent, they are clinically indistinguishable, and are therefore best 
considered together. 

Pathology. (A) Acute Patty Liver of Pregnancy. The liver 
usually weighs a little less than normal. The average weight in 
the cases studied by Sheehan in 1940, and by Moore in 1956, was 
between 1,040 and 1,500 gm. The liver is of a uniform pale colour, 
and in some, there are subcapsular haemorrhages on the surface 
of the liver. 
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Histologu- The Icsbn affects the central portions of all the 
lobules. The liver cells surroun^g the central vein are swollen, 
vacuolated, and appear tightly packed together. The cytoplasm 
of the a&ected liver cells is broken up into innumerable fine vacuo- 
les. The nuclei in the foamy cells are normaL Sudan stain gives 
the reactions of neutral fat. It is distributed as a fine foam through- 
out the cytoplasm, and not as large globules which are characteris- 
tic of fatty infiltration. 

Ihe extent of fatty change varies from case to case, but even 
in the most extensive cases there is always a narrow periportal 
rim of liver cells which are quite normal. 

Bile pigment is present in the liver cells. Bile thrombi are 
found in the bile canallculi between the foamy cells. 

Infiltration by pol^-morphonuclear leucocsrtes and mononuclear 
cells is not a prominent feature. 

The nature of the liver lesion is not known, hfoore hag discus- 
sed this in detail, as also the clinical pathology of this condition. 

(B) Acute Yellow Atrophy of liver (Acute Hepatic Necrosis). 
The liver diminishes rapidly in ske and, within a comparati- 
vely short time, becomes less than one-half of the sonnaL The 
capsule is wrinkled as a result of rapid shrinkage in size. On sec- 
tion, it appears dark, almost chrome yellow in colour. 

Histology. In mild cases, the centre of each lobule undergoes 
necrosis, W'^e the celb of the periphery are nortsal in appearance. 
In severe ^ises, almost the entire parenchyma of each lobule is 
destroyed and is replaced by a mass of necrotic debris. The inter- 
lobular spaces wnth their blood vessels and biliary canals show 
little diange. 

Clinical Features. These occur in the last trimester of preg- 
nancy. The onset of jaundice is sudden, and is associated with 
severe epigastric pain, vomiting, and headache. The condition 
rapidly deteriorates with the jaimdice getting deeper and the above 
symptoms getting aggravated- The vomits become coffee-ground in 
colour. 

Mental symplonos soon develop and to start with, there is con- 
fusion with hallucinations. Very soon the patient lapses into a 
deep coma, with dilated pupils, and inco-ordinated movements of 
the eyes. Within 7 to 12 days after the onset, delivery of a pre- 
’ mature still-born foetus occurs. 

Treatment. Prolonged rest in bed is essential. The diet should 
be rich in carbohydrates and protons, and of low fat contenL Cho- 
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line and methionine are contraindicated, as they are not metabo- 
lized by the damaged liver and are toxic to these patients. 

Steroid hormones, cortisone in doses of 100 mg., three to four 
times a day, are usually givenj but it is doubtful whether they in- 
fluence the course of the illness. 

Antibiotics are of no specific value except when bacterial in- 
fection complicates the disease. However, aureomycin and terra- 
mycin are commonly employed. 

There is no indication for termination of pregnancy. Vitamin 
K should be given at full term, but if the liver cells are damaged 
the injected vitamin may not be utilised for Ihe formation of pro- 
thrombin. There is risk of post partum haemorrhage, and all pre- 
parations, including suitable blood, should be kept in readiness. 

Weil’s Disease (Spirocfaactal Jaundice) 

The disease is of acute onset and, besides the usual clinical 
features, muscular pains in the limbs is a prominent symptom. 
Subcutaneous haemorrhages, and injection of conjunctivae is often 
observed. Albuminuria is almost always present with red blood 
cells in the centrifuged deposit. Examination of the blood shows 
weU marked leucocytosls, which is not the case in viral hepatitis. 
The presence of agglutinins in the patient’s blood, confirms the 
diagnosis. 


Jaundice Resulting from Use of Drugs 

In modem obstetric practice, liver damage due to anaesthetic 
agents is rarely seen because of the elimination of chloroform as 
an anaesthetic agent. Chloroform poisoning used to figure promi- 
nently in text books of bygone days. 

The use of chlorpromazine for controlling vomiting of early 
or late pregnancy sometimes acts as a hepatic toxin. The jaundice 
is of the obstructive type, and liver function tests do not show evi- 
dence of hepatocellular damage. Soon after discontinuing the drug, 
jaundice begins to disappear. liver biopsy does not reveal damage 
to the parenchymal cells. 

Obstetric'Hcpatosis (Recurrent Jaundice in Late Pregnancy) 

, In 1955, Thorling reported 72 cases of jaundice in the last tri- 
mester of pregnancy. 
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The disease runs a mild afebrile course without anjr maternal 
deaths. In 90 per cent of the cases the onset was with generalised 
pruritus, which preceded other symptoms, sometimes by several 
weeks. Jaundice develops to a maximum in 7 days, and persists 
until delivery. Within a day or two after delivery, it be^ns to 
diminrsh. 

Liver biopsy shows hepatic cells and dilated bile capillaries 
containing bile thrombi. Svanborg reported a series of 7 cases in 
which jaundice occurred in successive pregnancies. 

So far this clinical entity has been reported from Scandinavian 
countries. 


Haemolytic Jaundice 

Haemolytic jaundice is rare during pregnancy, except for sudi 
accidents as mismatched transfusion or infection by CL Welchii. 

The haemolysis of red blood cells is so rapid that the liver is 
unable to conjugate or excrete bilirubin as it is formed. The accU' 
muIaUon of unconjugated bilirubin in the blood causes jaundice. 
The urine contains urobilinogen but no urobilin. The stools are 
dark from excess of stcrcobilin. 

Appendix in Pregnancy 

Appendicitis is a grave complication during pregnancy and 
carries a higher mortality than in the non-pregnant. The incidence 
reported by different authors varies between 1 in 1500 to 1 in 2000 
deliveries. Most cases occur during the iixst six months of preg- 
nancy, and the incidence is much less during the last trimester, 
labour, and the puerperium. 

As the uterus increases in size, the caecum and the appendix 
are displaced upwards and laterally, and at the sixth mouth the 
appendix lies at the level of the iliac crest, and higher still during 
the last trimester. This upward displacement alters many of the 
clinical signs normally observed. Localisation of the infection is 
hindered by the omentum being displaced upwards. The uterus 
forms the medial wall of an appendicular abscess, and the inflam- 
matory reaction is likely to induce abortion or premature labour. 
The sudden reduction in the size of the uterus following abortion 
or delivery may cause bursting of a localised abscess, precipitating 
a generalised peritonitis. 
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Clinical Features. The clinical features differ in some res- 
pects from that found in the non-pregnant state. At the onset there 
is pain in the right half of the abdomen with a rise of temperature. 
Nausea and vomiting frequently occur, and in the early months of 
pregnancy these symptoms are likely to be mistaken for discom- 
forts of pregnancy. 

Owing to upward displacement of the appendix, tenderness on 
the right side is elicited higher than usual, and the right Sank is 
frequently tender as well. Due to physiological lack of tone, the 
rigidity of the abdominal muscles is not conspicuous. 

In a normal pregnancy, the leucocytic count is raised to as 
much as 12,000 per cjnm., and therefore a leucocytic count is of 
help only when it is more than 15,000 per cjnm. The sedimentation 
rate is also increased in a normal pregnancy, and is therefore of not 
much help. 

Differential Diagnosis. The chief difficulty is in distinguishing 
appendicitis from pyelitis. Since pyelitis and ureteritis are com- 
mon complications of pregnancy, a catheter sample of urine must 
be examined for the presence of pus cells. In pyelitis there is a 
sharp rise In temperature accompanied by a ‘chilly* feeling, yet 
the patient does not appear to be acutely ilL 

Red degeneration of a fibromyoma situated on the right side is 
likely to cause confusion, especially in the first trimester. Hie 
acute pain, rise of temperature, nausea and tenderness on the right 
side closely simulate appendicitis. When a vaginal examination is 
made, the tender growth on the right side of the uterus will make 
the diagnosis apparent 

Ruptured ectopic pregnancy on the right side is likely to be 
mistaken for appendicitis, but clinical features of internal haemor- 
rhage soon develop and indicate the diagnosis. 

Twisted Ovarian Cyst. The clinical picture of acute appendi- 
citis is sometimes closely simulated by a twisted ovarian cyst The 
diagnosis becomes evident when the cyst is palpated either abdo- 
minally or vaginally. 

Treatment. Prompt surgical treatment is necessary as the risk 
in waiting is great. The abdomen should be opened by a right 
paramedian incision. The operation is not difficult in the first three 
months of pregnancy, but after that, the presence of a gravid uterus 
and the upward displacement of the appendix makes the operation 
difficult. As far as possible, the appendix should be removed. If 
there is an abscess, a stab wound might be made in the fiank and 
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The disease runs a mild afebrile course without any maternal 
deaths. In 90 per cent of the cases the onset was with generalised 
pruritus, which preceded other symptoms, sometimes by several 
weeks. Jaundice develops to a maximum, in 7 days, and perrists 
until delivery. Within a day or two after delivery, it begins to 
diminish. 

Liver biopsy shows hepatic cells and dilated bile capillaries 
containing bile thrombi. Svanbotg reported a series of 7 cases in 
which jaundice occurred in successive pregnancies. 

So far this clinical entity has been reported from Scandinavian 
countries. 


Uacmolyiic Jatmdice 

Haemolytic jaundice is rare during pregnancy, except for such 
accidents as mismatched transfusion or infection by CL WelcbiL 

The haemolysis of red blood cells is so rapid that the liver is 
unable to conjugate or excrete bilirubin as it is formed. The accu< 
mulation of usconjugated bilixubm in the blood causes jaundice. 
The urine contains urobilinogen but no urobilin. The stools are 
dark from excess of stercobilin. 

Appendbc in Pregnancy 

Appendicitis is a grave complication during pregnancy and 
carries a higher mortality than in the nompregnant. The incidence 
repotted by different authors varies between 1 in 1500 to 1 in 2000 
deliveries. Most coses occur during the first six months of preg* 
nancy, and the incidence is much less during the last trimester, 
labour, and the pueiperium. 

As the uterus increases in size, the caecum and the appendix 
are displaced upwards and laterally, and at the sixth month the 
appendix lies at the level of the iliac crest, and higher still during 
the last trimester. This upward displacement altera many of the 
clinical signs normally observed. Localisation of the infection is 
hindered by the omentum bemg displaced upwards. The uterus 
forms the medial wail of an appendicular abscess, and the inflam- 
matory reaction is likely to induce abortion or premature labour. 
The sudden reduction in the size of the uterus following abortion 
or delivery may cause bursting of a localised abscess, precipitating 
a generalised peritonitis. 
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Clinical Features. The dinical features differ in some res- 
pects from that found in the non-pregnant state. At the onset there 
is pain in the right half of the abdomen with a rise of temperature. 
Nausea and vomiting frequently occur, and in the early months of 
pregnancy these symptoms are likely to be mistaken for discom- 
forts of pregnancy. 

Owing to upward displacement of the appendix, tenderness on 
the right side is elicited higher than usual, and the right ffank is 
frequently tender as well. Due to physiological lack of tone, the 
rigidity of the abdominal muscles is not conspicuous. 

In a normal pregnancy, the leucocytic count is raised to as 
much as 12,000 per c.mm., and therefore a leucocytic count is of 
help only when it is more than 15,000 per cmm. The sedimentation 
rate is also increased in a normal pregnancy, and is therefore of not 
much help. 

Differential Diagnosis. The chief dilffculty is in distinguishing 
appendicitis from pyelitis. Since pyelitis and ureteritis axe com- 
mon complications of pregnancy, a catheter sample of urine must 
be examined for the presence of pus cells. In pyelitis there is a 
sharp rise in temperature accompanied by a ‘chiUy' feeling, yet 
the patient does not appear to be acutely ill. 

Red degeneration of a fibromyoma situated on the right side is 
likely to cause confusion, especially in the first trimester. Tlie 
acute pain, rise of temperature, nausea and tenderness on the right 
side closely Emulate appendicitis. When a vaginal examination is 
made, the tender growth on the right side of the uterus will make 
the diagnosis apparent. 

Ruptured ectopic prepnoncy on the right side is hkely to be 
mistaken for appendicitis, but clinical features of internal haemor- 
rhage soon develop and indicate the diagnosis. 

Tioisted Ovarian Cyst. The clinical picture of acute appendi- 
citis is sometimes closely simulated by a twisted ovarian cyst. The 
diagnosis becomes evident when the cyst is palpated either abdo- 
minally or vaginally. 

Treatment. Prompt surgical treatment is necessary as the risk 
in waiting is great. The abdomen should be opened by a right 
paramedian incision. The operation is not difBcult in the first three 
months of pregnancy, but after that, the presence of a gravid uterus 
and the upward displacement of the appendix makes the operation 
difficult. As far as possible, the appendix should be removed. If 
there is an abscess, a stab wound might be made in the fiank and 
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dr^nage establisKed through it 

An abortion or an onset of premature labour following opera* 
tion is hhely. In the past, the sudden reduction in the size o! the 
uterus after abortion frequently caused spread of the localised in* 
fcction. Also, serious puerperal sepsis occurred in many of them. 
Nowadays, with the free use of antibiotics, these dangers have been 
considerably reduced. 

Rupture of liver 

Rupture of the liver is a rare but a grave complication. 
Howard and Fondrich collected 14 cases of rupture of the liver 
during pregnancy. Eight of them died following operation. 

Rupture may be spontaneous or traumatic. In most of the 
reported cases, rupture occurred in multiparae during the last tri- 
mester, associated with hypertensive toxaemia of pregnancy. The 
probable etiology in the h 3 rpertensive cases was subcapsular hae- 
morrhage which progressed to rupture. 

It is seldom possible to correctly diagnose rupture of the liver 
pre-operatively, but massive intraperitoneal haemorrhage in a tox- 
aemie patient during the last trimester should suggest a possibility 
of rupture of the liver. 

Treatment consists of suturing, packing with haemostatic 
agents, or electrocoagulation of the ruptured area. 

Motashaw and Deshpande reported a case of rupture of the 
liver from N.WAL Hospital, in which sudden severe epigastric pain 
with signs of internal baemorrhage occurred. The patient died 
within a few hours, and at post mortem subcapsular haemorrhage 
was found. 

Rupture of Spleen 

Rupture of the spleen is a serious complication as it causes 
massive intraperitoneal haemorrhage. King and Wigley reported 
25 cases of spontaneous rupture during pre^ancy. An enlarged 
spleen is more likely to rupture following an injury. 

Diagnosis is made after opening the abdomen. When the preg' 
nancy has advanced to near term, a caesarean section is first per- 
formed. as then the approach to the spleen is easy. 

Henna 

Inguinal Hernia. During pregnancy, an inguinal or a femoral 
hernia Is seldom apparent as the enlarging utenis pushes the con- 
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Dts of the sac away from the hernial ring, imless the intestines 
-e adherent to the sac. Strangulation is, therefore, a rare com- 
ication. 

Umbilical Hernia. During pregnancy, an umbilical hernia re- 
ams unaffected as the enlarging uterus displaces the omentum 
id the intestines upwards. The umbilical region becomes more 
rominent on straining because of increased intra-abdominal pres- 
ire. 


Diaphragmatic Hernia 

Herniation through a congemtal or acquired defect in the dia- 
hragm occurs relatively infrequently. Hiatus hernia is a special 
irm of diaphragmatic hernia in which herniation occurs through 
le natural oesophageal opening of the diaphragm. 

Herniation of the stomach occurs mostly in the last trimester 
f pregnancy. Hernia usually disappears after delivery. 

The incidence of hiatus hernia occurring during pregnancy is 
reater in multiparae than in prunigravidae. In Mixon and Wolo- 
Kin’s series, 74 per cent of the hernias were found in multiparae. 
>ue to its greater frequency in multiparae, it is more common in 
Ider pregnant women. 

A fairly typical symptom complex of hiatus hernia during preg- 
ancy is heartburn. Nausea and vomiting even during the later 
lalf of pregnancy persist. 

Strangulation may occur during pregnancy hut it is more like- 
y during, or soon after, labour consequent to forcible expulsive 
fforts. 
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CHAPTER 2 


PREGNANCY AND DIABETES MEE.LITUS 

Before the discovery of msulin, pregnancy rarely occurred in 
diabetic women. In the pre-insulin era, the incidence of pregnancy 
in diabetic women was 2-5 per cent The maternal and foetal mor- 
talities were very high amongst the few diabetic women who con- 
ceived. With proper control of diabetes during pregnancy, the 
maternal mortality has been considerably lowered. Feel and 
Oakley reported at the 12th British Congress of Obstetrics and 
Gynaecology, 1949, a very low figure of 2 deaths in 141 cases. The 
foetal mortality has not been correspondingly reduced. 

The association of diabetes carries an additional risk to the 
mother and a much greater risk to the foetus. It is therefore 
pgrtant-to test the urine for sugar atleast twice, tfiat is_at tfae 2^ 
an d .SSth weeks of pregnan^ As untreated diabetes fre^enlly 
produces inter tility, many ^es of diabetic women come tmder 
observation before conception. It should be stressed that as a mild 
metabolic disorder, a pre-diabetic state can exist for many years 
before true diabetes Is clinically manifested. A pre-diabetic state 
does not hinder ferUlity, but its presencyls indicated when there 
is a previous obstetric history of birth over-weight live babi es 
, oy^DjrIh. p£ large macerated foetu ses. Due to close liaison between 
me physician and the obstetrician the outlook for a successful 
pregnancy has improved considerably. 

The alterations in the carbohydrate metabolism during preg- 
nancy has been described on page 63. 

Investigation of Glycosuria 

The presence of glycosuria in pregnant women should be in- 
vestigated by repeated estimations of capillary blood sugar and 
by a glucose tolerance test. Glycosuria, during pregnancy, may 
be (1) physiological or alimentary glycosuria (oxyfayperglycae- 
mia) , (2) due to fall in the renal threshold for glucose (orthogly- 
caemic glycosuria), and (3) as a result of impaired glucose tole- 
rance (diabetes mellitus). 

Samples of capillary blood and urine are taken in the fasting 
state, followed by ingestion of 100 gm. of glucose in 100 ml. of 
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water. Blood and urine are collected at intervals of half hour for 
2i hours. 

Almentary Glycosuria. In ibis conation, there is rapid ab- 
sorption of carbohydrates from, the gut. As a result, blood sugar 
levels are temporarily raised beyond the renal threshold until stor- 
age mechanism and insulin step in. Glucose tolerance presents a 
lag curve in which there is a rapid rise of blood sugar even up to 
200 mg. per 100 ml, but it returns to normal within two hours. 
Doubts are raised as to whether alimentary glycosuria ever exists 
clinically. 

In renal glycosuria, blood sugar does not rise to the normal, 
180 mg. per 100 ml, and returns to 100 mg. per 100 ml. within 2 
hours. 

A true diahetic curve is when the blood sugar rises above 200 
mg. per 100 ml and does not return to normal after 2 or even 21 
hours. 

I*awrence concludes that, if the fasting blood sugar is below 
120 mg. per 100 ml and has returned to this figure within 2 hours 
after 100 gm. of glucose, the case can be classified with confidence 
as non-diabetic, irrespective of the intervening hyperglycaemia and 
the accompanying glycosuria. 

Complications 

Toxaemia of PrcflTiancy. Ihe inddence of toxaemia of preg- 
nancy is the greatest in the last three or four weeks of pregnancy 
and is an important consideration in favour of terminaUon of preg- 
nancy at the 36th week. The incidence of toxaemia in series of 
cases which have delivered at term is 20 to 40 per cent Peel 1° 
1955 gave the average incidence of toxaemia as 20 per cent 

Hydramnios. The tendency to formation of excess liquor in 
diabetic pregnandes is well known. Peel, 1955, gives an incidence 
of gross hydramnios as 25 per cent Barnes and lilorgan, 1949, an 
incidence of 29 per cent; Stevenson an incidence of 31 per cent 
The presence of this complication is generally regarded as having 
poor prognoris for the foetus, especially if toxaemia is also present 

Excessive Foetal Developynent. The birth of large babies to 
diabetic women is characteristic. The excessive birth weight is 
partly due to acceleration of foetal skeletal growth by the increased 
production of growth hormone by the anterior pituitary gland and 
partly due to excessive deposition of fat in subcutaneous tissue. 
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Water retention in the tissues also contributes towards excessive 
weight. 

Foetal flfnl/onnati03is. The Incidence of foetal malformations is 
high, G per cent, in diabetic pregnancies as compared to less than 
1 per cent in normal pregnancies. Stevenson, 1956, gives an inci- 
dence of 5.8 per cent 

Fate of Foetus. The high perinatal mortality among the diabe- 
tic women is due to many factors. Intrauterine death in the last 
four weeks of pregnancy is a well known feature and is an impor- 
tant reason for terminating pregnancy at the 36th week. 

Serious congenital abnormalities accounted for 14 per cent 
of foetal deaths in the scries analysed by \Vhite. 

These excessively large babies stand labour badly and a pro- 
longed labour is an important contributory cause towards foetal 
death as a result of cerebral injury during vaginal delivery. 

Ketosis during pregnancy which is not easily controlled is like- 
ly to cause death in utcro. 

The foetal survival rate is low in maternal diabetes of long 
standing with retinal and renal cardiovascular changes. 

Foetal hypoglycaemia after birth is likely because maternal 
hyperglycaemla during pregnancy leads to foetal hyperinsulinism. 
Normal blood sugar in the newborn on the first day is 40-50 mg. 
per cent. In the newborn babies of diabetics it is often as low as 
25 mg. per cent. In the early neonatal period, attacks of cyanosis 
and respiratory embarassment cause foetal death. 

The finding of atelactasis, hyaline membrane, at autopsy has 
been observed and is also a contributory cause of foetal death. 

Classification. White’s classification of maternal diabetes is 
useful for the management of diabetes during pregnancy. 

Class A. Diagnosis of diabetes is made on glucose tolerance 
test deviates slightly itnm normal. Diabetes can he con- 

trolled by dietetic regulations and insulin therapy is not required. 
Foetal salvage is about 90 per cent. 

Class B. Includes cases of onset of diabetes at the age of 20; 
or those in whom tho duration of disease is less than 10 years; and 
those who have no evidence of vascular disease. 

Class C. Those in whom the onset of diabetes occurred be- 
tween the ages of 10 and 19 years; or duration of diabetes is be- 
tween 10 and 19 years and those who have minimal or no evidence 
of vascular disease. 
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Class D. Onset of diabetes under 10 years, or duration is of 
20 years or more, and those having evidence of vascular disease, 
such as relhuUs, calcificaUon of arteries of the legs, or transitory 
hypertension. 

Class E. Those in whom calcification of pelvic arteries is seen 
by X-ray. 

Class F, All patients with vascular nephritis. IntercapiUary 
glomerulosclerosis, the specific renal disease of diabetes mcllilus— 
Kimraelstiel-Wilson’s disease. 

Alanagcmcnt. The management of each case is an individual 
problem and a close cooperation between the obstetrician and the 
physician is essential for the successful conduction of pregnancy and 
labour. It is frequently necessary to admit these cases at intervals 
for regular check-up in order to maintain a satisfactory control of 
the diabetic state. 

The use of stilboestrol and progesterone was recommended by 
White but, they have not been found particularly useful in lowering 
perinatal mortality and, at the present time, sex hormones are rare- 
ly given. 

The diet is calculated by multiplying the weight of the patient 
in pounds by 10. About 200 calories are added in young women. 
Thus, a patient weighing 120 pounds requires basal calorics 120 x 10 
=: 1200 4- 200 = 1400. Fifty per cent of basal calories are added for 
moderate activity. TIio total daily caloric value is, therefore, 
1400 4- 700 = 2100. Another way of calculating the caloric value 
requirements is to multiply the weight in kilograms by 30 (120 lbs. 
= 72 kg. X 30 = 2160). 

Daily protein intake should not be less than 2 gm. per kg. Mini- 
mum 200 gm. carbohydrates should be given dailyi It is better to 
restrict sodium intake. 

Insulin is the main treatment for diabetes. Plain insulin is 
usually used but it is often combined with NPH (long acting) in- 
sulin. 

Termination of Pregnancy. There is no general agreement re- 
garding interruption of pregnancy at the 36th week or regarding 
the mode of delivery. IVlild cases of Class A should be allowed to 
go into labour spontaneously and 90 per cent foetal survival can 
be expected. In many clinics, cases of Classes B to E are terminated 
at the 36th week for fear of onset of maternal complications like 
toxaemia and hydramntos during the last four weeks and for the un- 
predictable intrauterine death of the foetus. The size of the foetus 
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is estimated by palpation and by X-ray evidence of the presence of 
distal femoral epiphyses. Radiograph will also show a halo indicat- 
ing foetal oedema and impending intrauterine death. 

The mode of delivery also varies in different clinics and many 
factors have to be taken into consideration before deciding upon 
induction of labour by the artificial rupture of the membranes or 
delivery by caesarean section. 

Labour. Prolonged labour should be avoided and hence trial 
of labour is better not undertaken. During labour, poor carbohy- 
drate intake, vomiting and dehydration should be guarded against 
as hypoglycaemia and ketosis are real dangers of prolonged labour. 
Therefore, patient should be given frequent glucose feeds with smal- 
ler doses of irL«;ubn at intervals of 4-6 hours. Control of diabetes 
becomes more and more difficult as duration of labour increases be- 
yond 24 hours. 

Induction of labour by rupture of the membranes is indicated 
in multiparae with previous live births when the foetus is not too 
large and the head is well engaged. Should the onset of labour be 
delayed for more than 12 hours, or the progress of labour is slow 
or if foetal distress occur, an immediate caesarean section is per- 
formed. 

Caesarean section Is considered by many as the method of choice 
in temunaUng a diabetic pregnancy because the babies are usually 
large and tolerate labour badly. 

Puerpenum. After delivery, the insulin requirements are 
much reduced and unless the insulin dosage is readjusted hypogly- 
caemia may develop. Infection during puerperium should be 
promptly treated. 


Care of Newborn Baby 

There is considerable loss of weight during the first few days 
due to elimination of water from the subcutaneous oedema. It is 
therefore advisable not to give fluids and not to start feeds for the 
first three days until oedema has disappeared. 

Though these infants weigh 10 pounds or more, most of them 
have been delivered prematurely and should be managed as pre- 
mature infants. Frequently, there is large amount of fluid in the 
stomach of babies of diabetic mothers and emptying of the stomach 
soon after birth is advisable. The air-passages should also be kept 
20 
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clear by postura and by aspiration of pharynx. Lung complications 
are common in these babies. 

Hypoglycaemia in the newborn is avoided by giving 10 rah of 
50% solution of glucose by mouth, or by injection of 5 ml. of a 107o 
solution every two hours. The risk of hypoglycaemia seems to be 
less in the light of recent studies on foetal blood sugar, but hyaline 
membrane is often present. 


References 


Bams H. H. F. & Morgans M. R: Bnt Med. Jour.; ], SI, 1949. 

Hall R. F. & Tillman A. J. B : Amer. Jour. Obst. Sc Gynee.‘, Cl, 1107, 19S1. 
Oakley 17. G. & Peel J. H.: Transactions of the Twelfth Brit. Congress of 
Obst. Sc Gynca p. 161, 1949. Austral Press, London. 

Peel J. H.: Brit. Med. Jour.; ii, BTO, 1955. 

Stevenson A. £. M.; Bnt Med. Jour.; U, 1514, 1956. 



CHAPTER 3 


ANAEMIA IN PREGNANCY 

Anaemia during pregnancy is a major obstetric problem, 
particularly in India, where Uic nutritional standard is poor in a 
majority of the low income group. The gravity of the problem is 
apparent from the maternal mortality figures. The maternal deaths 
of the last 30 years, 1931-1960, at the N.W.M. Hospital, have been 
analysed in a Paper presented at the International Conference of 
Obstetrics and Gynaecology (Asiatic Section) held at Calcutta in 
1962. These figures show that anaemia is the largest cause of mater- 
nal deaths, claiming 20-2S% of the total maternal mortality. 

Physiological Hacmataloglc Variations in Pregnancy. There 
IS a gradual increase In the blood volume from the second or the 
third month of pregnancy, and by the end of the sixth month, an 
increase of about 25 per cent occurs. This increase is mainly due 
to an increase in the plasma volume. The plasma is greatest at the 
end of 32nd week, with a slight decrease during the eighth and the 
ninth months. It returns to pre-gcstational level by the eighth 
week after delivery. The red and the white blood corpuscles also 
increase but to a lesser extent as compared with the increase in 
the plasma volume. 

The reduction in haemoglobin which occurs during normal 
pregnancy is not accompanied by microcytosis and anisocytosis, 
and the scrum iron is not reduced. Therefore, the presence of ani- 
socytosis, microcytosis and the considerable reduction in serum 
iron, differentiate physiological lowering of haemoglobin values 
in normal pregnancy from anaemia. 

The increase in blood volume is purposeful, and has several 
advantages. As a result of hacmodilution, the loss of haemoglobin 
resulting from the inevitable loss of blood during parturition is 
reduced. The hacmodilution, by reducing the viscosity of the blood, 
diminishes the peripheral resistance and increases the rate of the 
flow of blood through the placenta. 

A mild leucocytosis during pregnancy is due to an increase in 
the non-segmented and segmented neutrophils. 

The bone marrow is hyperplastic during the latter half of preg- 
nancy. There is an increase in granulopoiesis, erythropoiesis and 
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reticulocytes. Many workers have sho^vn that if the bone marrow 
is supplemented with sufficient amounts of iron, folic acid, vita- 
min C and essential amino acids, it will respond by producing ade- 
quate amounts of red cells and haemoglobin in proportion to the 
increase m the plasma volume. 

From the sixth month there is an increase in the erythrocyte 
sedimentation rates, probably due to an increase in the plasma 
proteins, particularly fibrinogen. 

Due to haemodilution, the haemoglobin may fall to 10 gm. per 
100 mL (14.5 gm. equal to 100 per cent Hb) . In India, due to poor 
nutritional standards, a fall upto 9 gm. per 100 ml., i.c. 62 per cent, 
should be considered as the nomtal limit of haemoglobin during 
pregnancy. 

These physiological changes in the blood are reversible, and 
normal limits are reached within six weeks after delivery. 

Iron Metabolism- This has been described on page 65. 

lioboratory Findiugs. Wintrobe has pointed out that diiTeren- 
hatlon of the anaemias is made easy by calculation of the volume 
and haemoglobin content of the red blood cells. For calculation 
of these inffices, the normal (100 per cent) red blood cell count is 
token as five million per cubic millimetre and the haemoglobin as 
14.5 gm. per 100 cubic centunetres. 

The hacmatocrit or packed cell volume for men ranges from 
40 c.c. to 54 c.c. per 100 c.c. oi blood, with an average of 47 c.c. For 
women, the range is from 57 c.c. to 47 ac., with an average of 42 


c.c. 

With the following data, the number of red blood cells, grams 
of baeraoglobin per 100 c.c. of blood, and haematocrit value, indi- 
ces of help in differential diagnosis can be calculated. Average 
normal values given below arc taken from Wintrobe. 


( 1 ) 

C2) 

(3) 


Colour 

R-B.C. per cent 

Haemaloccit (PjC.V.) ; Male average, 47 c.c., and female 
average, 42 c.c. per 100 c.c. of blood. 

Mean corpuscular volume (M.C.V.) 

R.B.C. in millions 


(Average 87 cu. microns) < 

(4) Mean corpuscular haemoglobin (M.C.H.) 

Gm. Hb. per 100 c.c. x 10 
H.B.C. in millions 
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(Average 27.5 micromicrograms) . 

(5) Mean corpuscular haemoglobin concentrate (M.C.H.C.) 

Gm. Hb. per 100 c.c. x 10 
riatmalocnt per cent 
(Average 35 per cent). 

Boiic I\Iarrow Study. In India, where anaemia is so prevalent, 
it is not possible to do bone marrow study in every case. However, 
in all cases where Hb is less than 7 gm. per cent, or the R.B.C. 
count is 2.5 millions or less, bone marrow study is desirable before 
instituting treatment. Again, when anaemia above these levels 
fails to respond to usual iron therapy, bone marrow study miglit 
help in '‘deciding the correct line of treatment. 

Etiological Factors. In women, there is cyclic loss of blood 
due to menstruation. It has been estimated that on an average 80< 
100 C.C. of blood loss occurs during menstruation, and should there 
be menorrhagia the loss would be still greater. Therefore, a loss 
of 40-50 mg. of iron occurs at each menstrual period, and unless 
this loss is compensated by a daily dietary intake of 20-40 mg. of 
iron, hypochromic microcytic iron deficiency anaemia sets in. 

In India, as a result of malnutrition, anaemia frequently com- 
mences during childhood, so that when puberty is reached and 
menstruation starts, the already existing anaemia is worsened. 
Early marriages ore common in India, and it is not at all uncom- 
mon to observe young primigravidae, below the age of 20, suffer- 
ing from iron deficiency anaemia. Shirali and Bhatt reviewed 
2,000 primigravidae admitted to the N.W.M. Hospital, and found 
half of them having about 50 per cent haemoglobin level. It is 
evident how severe the anaemia becomes in many of them when 
pregnancies follow in rapid succession. 

The physiological hacmodiluUon during pregnancy reduces the 
haemoglobin percentage and the red cell count, and the previous 
non*pregnant anaemic condition becomes clinically more evident. 

The iron store is further depicted during pregnancy by vomit- 
ing, poor or capricious appetite, gastric intolerance to iron, and the 
foetal requirements of iron. 

It has been estimated that 725 mg. of iron is needed during 
pregnancy, 400 mg. for the foetal needs, 100 mg. for the placenta, 
50 mg. for the uterus, and 175 mg. for the normal blood loss dur- 
ing childbirth. Further, about 180 mg. of iron are lost during a 
six month period of lactation. Due to amenorrhoea during preg- 
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nancy, there is some conservation of iron (average menstrual loss 
is 25 to 50 mg.), but even after accoimting for that, there is a dcG' 
cit of about 400 mg. during pregnancy. 

Most of the amino acids take part in the formation of the hae- 
moglobin molecule, especially lucine and methionine. Adequate 
amounts of vitamin C are also necessary for synthesis of haemoglo- 
bin. As a result of malnutrition, the plasma proteins are reduced 
with low albumin and high gamma-globulin values. 

It is therefore evident that nutritional anaemia is a national 
problem and, unless nutritional standards arc improved, the gravity 
of anaemia during pregnancy will remain, irrespective of improve- 
ments in therapy. 

Nutritional Anaemia wUh Normoblastic Bono IVtarrovv 

Clinical Features. The clinical features of iron deficiency 
IS the commonest cause of anaemia during pregnancy. DieteUc 
protein deficiency is an important contributory cause. The diet of 
Indian women is poor in proteins but probably richer in iron than 
the diet of women in Western countries. Many of them are vege- 
tarians and tlie chief source of proteins for them is nfilk and pulses. 
Milk is so expensive that very few can afford to take it in suffi- 
cient quantities, and their only source of proteins is pulses. 

As a result of dietary deficiency of proteins, the quantity of 
plasma proteins is lowered, and transport of iron for storage and 
synthesis of haemoglobin suffers. 

Clinical Features. The clinical features of iron deficiency anae- 
mia during pregnancy depend on the severity of anaeroia- 
and moderate degrees of anaemia may be asymptomatic, and rou- 
tine examination of blood during pregnancy reveals the anaetnui 
state. Anaemia usually becomes manifest after the 24lh week of 
pregnancy due to the increased demands of iron for the developing 
foetus. Those in whom symptoms of anaemia occur early in preg- 
nancy are more serious, as vuth the progress ol piegnaw^ tta 
anaemia is worsened. 

General Appearance. In moderate degree of anaemia, pallor 
of the conjunctivae, the tongue and the nails is apparent. In long 
standing anaemia, the nails are spoon-shaped (koilonychia) . In 
severe anaemia, llie sallow slun, oedematous face, and oedema of 
the legs give a characteristic appearance. Lassitude and spells of 
giddiness arc common complaints. 
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Gostro-intestinal St/mpt07i;s. Glossitis and dyspepsia due to the 
deficiency of hydrochloric acid are frequently present. Some may 
suffer from attacks of diarrhoea, 

Cardio-uoscular Symptoms. Sli^t dyspnoea on exertion is 
present, in many cases; but severe dyspnoea is a grave symptom, 
and is associated with severe anaemia. The heart is slightly dia- 
lated, and at the apex and ptilmonary areas, there is a soft systolic 
mvurmer which is heard in the lying down position and is faint or 
absent on sitting up. The blood pressure is low unless there is 
associated toxaemia. 

Premature labour is common. Not infrequently, premature 
labour occurs following a blood transfusion or intravenous iron 
therapy. The labour is usually quick. The third stage of labour 
should be conducted with great care, because even a small bout of 
post partum bleeding may not be tolerated by a severely anaemic 
woman. 

Many of the severe cases die from sudden circulatory failure 
within the first twenty hours after confinement, or during the first 
week of the puerperium. 

Laboratory Findings. Making allowances for haemodilution, 
the average normal standard for pregnant women in India is taken 
as haemoglobin, 9 gm. per 100 mL (14.5 gm. is equal to 100 per 
cent) and the red cells 3-3.5 millions per canm.; values below these 
figures are considered as anaemic. 

In moderate anaemia, the haemoglobin is between. 7 and 9 gm. 
(50-65 per cent) , and the red cells 2.5 to 3 millions per c.inm. In 
severe anaemias, the haemoglobin value is as low as 3 to 5 gm. 
(20-35 per cent) and the red cell count is 1 to 2.5 mlUions. The 
colour index is below 1, and may be as low as 0.8 in severe cases. 
Due to deficiency of iron, the formation of red blood corpuscles is 
disturbed. The size and shape of the R.B.C. are considerably al- 
tered. Varying degrees of anisocytosis, poikilocytosis, microcytosis 
and hypochromia are present in the peripheral smears. 

As a result of the decrease in haemoglobin and the smaller 
size of the red cells, the mean corpuscular voliune (MCV) is low, 
while the mean corpuscular haemoglobin (MCH) and the mean 
corpuscular haemoglobin concentration (MCHC) are much lower. 

The leucocytes and the platelets are normal in number, size 
and morphology. 

Bone Marrow. The bone marrow shows normohlaitic hyper- 
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plasin, normoblasts forming more than 50 per cent of the nucleated 
cells. 

Biochemical Changes. The serum iron is greatly reduced, and 
the iron-binding capacity is increased in iron dedciency anaemias. 

Treatment. Cases of severe anaemia having 40% or Jess of 
haemoglobin must be hospitalised until the haemoglobin is raised 
above 50 per cent. Severely anaemic patients must be kept at 
complete rest, and a nutritious diet rich in animal proteins and 
vitamins givsi. As most of tlie lower income group of i>atients are 
vegetarians, the chief source of proteins for them is milk and pulses. 

Oral Iron Therapy. Indications. (1) When the haemoglobin 
percentage is not less than 50, oral iron therapy is successful (2) 
A more severe degree of anaemia (Hb, 40-50%) improves with 
oral iron therapy, provided the treatment is started from the early 
months of pregnancy. (3) As a small prophylactic dose throughout 
pregnancy in all pregnant women. (4) Maintenance therapy after 
a successful parenteral therapy. 

It docs not matter what preparation of iron is prescribed, but 
for read y_absorption from the digestive tract, a ferrous salt is pre- 
ferable. There are many ferrous salts available, but simple ferrous, 
^phat^^ould be the choice, unless there is severe gastric into- 
lerance to it. Other commonly prescribed ferrous preparations are: 
ferrous gluconate, fen-qus fumarate and ferro us carbonate. Feni 
et ammomum citrate was previously a very popular preparation 
and was given in large doses, 45-60 gr. (3-4 gm.) three times a day, 
but is seldom used now because it has to be given as a mixture 
which has the disadvantage of staining the teeth, the gums, and the 
tongue. The dose of ferrous sulphate is 5-6 gr. (0 .2-0.4 gm. ) three 
time s a day. of ferrou s carbonate 15 gr. (1 gm.^ th ree t imes a day. 
Ferroi« gluconate and ferrous fumarate are sometimes greferr^, 
because they are less likely to cause gastro-intenslinal symp toms . 

Large doses of iron should be prescribed because only a small 
quantity is absorbed from the digestive tract. The linuting factor 
for oral iron therapy is gastro-intestinal upset, such as nausea, 
vomiting, diarrhoea, constipation or abdominal colic. To make the 
patient tolerat e a large dose, treatment should be started w ith hal f 
of the m aximum do sg and gradually^in^ased to the maximum. 
Oral iron preparations must be gi ven after meals . 

Iron therapy is considered effective when there is definite re- 
ticulocyte response in a few days, and repeated estimations show 
rise of haemoglobin, about 0.15 gm. per 100 ml or 1 per cent per 
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day. If there is failure to obtain a satisfactory response in two or 
three weeks, it is advisable to estimate the serum iron. When ab- 
sorption from the gastro-intestinal tract is at fault, the serum iron 
will be still low; but when there is some fault in the utilisation of 
the absorbed iron, the serum iron will be normal or raised. When 
absorption is low, the administration of dilute hydrochloric acid 
in doses of ^ to 1 dr. with the principal meals is useful. 

Ascorbic --imH sh nnlH be combined with o ral iron therap y be- 
cause it aids absorption of iron from the digestive tract by virtue 
of its reducing action. 

Parenteral Iron Therapy, todjeationi-for intravenous or in- 
tramuscular iron therapy are: (1) Sever e hyp ochro mic a naemia 
foxmd during the later months o f pregnancy; (2) g astric into le- 
rance to iro n; (3) iron i s not absorbed for some reason fr om the 
alimentary tract. 

'"^IntTavenoiis Therapy. Saccharaled i ron oxide preparation is 
used. Most of the intravenous preparations arc supplied in sterile 
ampoules containing 100 mg. of elemental iron in 5 ml. 

The total iron dosage required can be calculated as 25 mg. ele- 
mental iron for raising 1 per cent haemoglobin. 

Methods of Administration. The first dose is a test dose of 
2 C.C. (40 mg.) of iron and, if the patient is not sensitive, the sub- 
sequent ones are of 5 c.c. The dose to be given is drawn into a 
20 ml. syringe. The needle used for aspiration is changed to avoid 
any contamination around the vein by the iron adherent to the 
outside of the needle. After inserting the needle into the vein, 
about 10 ml. of blood are withdrawn into the syringe to dilute the 
iron preparation, and then the whole is injected very slowly at 
the rate of 1 ml. per 20 seconds. Any leakage outside the vein 
causes severe pain and infianunation of the surrounding tissues 
The treatment is continued as daily injections of 5 to 10 c.c. (100- 
200 mg.) of iron. 

Those patients who are s enritiyc have slight flushing, pa lpita- 
tion, a constrictive sensation in the chest, dyspnoea and lumbar 
backacbet ^ 

IntraufiTiotis Infusion Therapy. Instead of repeated small in- 
travenous doses, iron can be given in msissive doses by diluting 
500 mg. elemental iron in 500 c.c. of 5 per cent dextrose solution. 
Sequeira and Parikh have reported satisfactory results in cases 
treated at the N.WM, Hospital. 

To minimise the possible allergic reactions, an antihistaminic 
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and antiallergic preparation is added to the infusion. The drip 
is run in at the rate of 45 to GO drops per minute, and it requires 
about 3-4 hours to administer the drip. A second drip containing 
Uie same or a larger dose is given 72 hours later, and it may be 
even necessary to give a third infu^on. 

Instead of two or three drips of ^0 mg., a single massive drip 
containing 1,000 mgm. of iron in 1,000 c.c. of 5% glucose solution 
has been given at the N.W.M. Hospital by Parikh ct al and this has 
given equally good results. 

Safety of 7n/urion Therapy. If a patient is not sensitive to the 
test dose, intravenous iron infusions give no reactions except for 
the usual pyrogenic reactions associated with any intravenous fluid 
infusions. The reactions following intravenous use of saccharated 
iron oxide arc due to precipitaUon of an inherently \mstable com- 
pound. The pH of all intravenous iron preparations is very high 
(about 9.5) as compared to that of blood. The incidence of reac- 
tions increases with the rapidity of the administration of the in- 
jections. The drip method is the slowest and therefore gives rise 
to least reactions. The objection to the deposit of iron in the tissues 
causing chronic toxic eflccts is not substantiated in clinical prac- 
tice. 

Efficacy of fntrauenous Therapy. Infusion iron therapy cau 
be considered adequate if the daily haemoglobin increment is !%• 
Sequeira and Parikh in a series of 23 cases treated at the N.WM. 
Hospital achieved a daily average haemoglobin increment of 1.4% 
or 0.2 gm. per 100 c.c. of blood. Govan reports an average increase 
in haemoglobin by 1.2 gm. per 100 c,c. of blood in the first week, 
and 1.0 gm. in the second week of intravenous therapy. 

Intramuscular Therapy. Intramuscular iron therapy is easy 
to administer and can bo used by nurses in rural areas. Its great 
disadvantage is the dark brown staining of the sltin in some cases 
alter several injections have hoen given. Besides, intramuscuha 
preparations arc much costlier than intravenous ones. 

Preparations for intramuscular administration are complexes 
of ferric hydroxide, and low molecular weight iron dextrose. They 
are available in 2 mb and 5 ml. ampoules containing 50 mg. of ele- 
mental iron per mb The injections are preferably given deep into 
the outer and upper quadrant of the gluteal region. To dimmish 
pain and the brown staining of the superficial tissues, it is neces- 
sary to use two different needles, one for drawing the contents of 
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the ampoule into the syringe, and the other, a long 6 cm. needle, 
for intramuscular injection. 

The response to intramuscular iron therapy is almost as satis- 
factory as that obtained by the intravenous route. Scott and Govan 
report an average increase in haemoglobin of 0.77 gm. per 100 c.c. 
of blood in the first week, of 0.94 gm. in the second week, and of 
0.62 gm. in the third week. 

Hypochromic Anaemia in Anlcylostomiases 

Hookworm infection is widely prevalent in India. Heavy in- 
festations have been found in the South, Madhya Pradesh, Assam, 
West Bengal and Bihar. The States of Maharashtra, the Punjab 
and Mysore are free from hookworm infestation. 

The infection is acquired from contaminated drinking water 
or by burrowing larvae through the skin of the feet. Prophylaxis, 
therefore, consists in avoiding contamination of the drinking water, 
and the proper disposal of the excreta. 

Anaemia is the chief feature of this disease, and is due to me* 
chanical loss of blood. The mouth of the worm attaches itself to 
the villi in the small intestines, and by suction and lysis, causes 
superhcial erosion of the mucosa. Numerous capillaries and venu- 
les are opened up from which extravasation of blood occurs. From 
time to time, the worm abandons unprofitable sites and attaches it- 
self to new places. Oozing continues from the abandoned sites. 

CUuical Features. It is a chronic disease and the signs and 
symptoms are of iron deficiency anaemia. The bone marrow is 
both hyperplastic and normoblastic. If improvement occurs soon 
after deworming by anthelroentics, then it is proved that the cause 
of anaemia is due to blood loss and that there is no failure of ab- 
sorption of iron from the digestive tract due to mucosal erosion. 

Recently, a dimorphic blood picture has been observed in many 
cases and it is presumably due to associated deficiency of anti- 
megaloblastic factor (AMF) on account of low intake of a protein 
diet Examination of stool diagnoses the disease by showing hook- 
worm ova. The degrM of infestation is established by a quantita- 
tive estimation of the number of ova per gram of stool. 

Treatment. As recommended by Napier, Das Gupta and 
Majumdar a combined treatment of anaemia by iron alone or, when 
the anaemia is diamorpbic, by iron, liver extract and folic acid, 
along with one or more courses of antbelmentic, should he given. 
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To start with, anaemia is treated until the haemoglobin rises to 10 
gm. per 100 ml After improving the clinical state, a course of 
anthelmentics is given. The effective anthehncntics are, tetrachlo- 
rethylene, dose 3 c.c.; oil of chenopodium, dose 1 ml.; hexylresor' 
cinol, dose 1 gm. in capsule; casltew nut shell extract, dose 6 gm. 
A saline purgative is given along with tetrachlorethylene, and two 
hours after the administration of oil of chenopodium and cashew 
nut extract A purgative is not required when the treatment is 
with hexylresorcinol. The saline purgative is repeated if there 
is no evacuation within two hours. 

Nutritional Anaemia wiUi Dimorphic Bone Marrow 
(Dimorphic Anaemia) 

Though iron deficiency anaemia (microcytic hypochromic 
anaemia) is the commonest, a dual deficiency of iron and antime- 
galoWastic factor may coexist The term ‘dimorphic anaemia’, sug- 
gested by Trowell in 1942, defines the mixed hypochromic and me- 
galoblastic blood picture and bone marrow response. With the 
increasing deficiency of the essential elements of food, ‘dimorphic 
anaemia’ is on the increase all over India. 

For proper haomatopoiesis, nucleic acid and nucleoprotein syn- 
thesis are necessary. Vitamin 6|$, fohe acid and ascorbic acid 
xn adequate amounts are necessary for nucleic acid synthesis, and 
deficiency of these essentials, results in racgaJoblasUc anaemia. 

Pathogenesis. Dimorphic anaemia may be produced by dietary 
inadequacy, or by deficient intake, as in nausea and vomiting of 
pregnancy, or a deficient absorption of both iron and the antiine- 
galoblastic factor. 

The type of hlood picture and bone marrow response vanes, 
depending on the predominance of one factor over the other. 

Clinical Features. There is no disUncUve clinical picture and 
the diagnosis is made on finomg a macrocytic hypochromic, or 
macrocytic orthochromic, or normocytic hyx>ochromic blood pic- 
ture. On an extensive search, normoblasts, intermediate megalo- 
blasts, or megaloblasts, may be found in the peripheral blood smear. 
Leucopema is common. 

Bone Marrow. The bone marrow is hypercellular. Normo- 
blasts, intermediate megaloblasts, and a few megaloblasts are 
Usually found. Due to assodated iron deficiency, megaloblasts with 
non-hacmoglobinised cytoplasm are present. The normoblasts also 
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show incomplete haemoglobinisation. Abnormal forms of granu- 
locytes will also be present 

Bioc/ienitcal Findings. There is a reduction of free hydrochlo- 
ric acid, but a histamine-fast achlorhydria is rare. 

Treatment A combination of crude liver extract, folic acid 
and iron gives the best response. Crude liver extract, 2 c.c., in- 
tramuscularly with folic acid 10 mg. three times a week, and oral- 
ly ferrous sulphate 1.2 gm. are ^ven daily- The length of time 
the treatment has to be continued depends on the response. 

Blood transfusion is valuable in these cases. 

Aplastic Anaemia Complicathig Pregnancy 

Aplastic anaemia is a rare disease and it is still rarer during 
pregnancy. Romisky could collect only 17 cases in the last 118 
years. 

It is characterised by persistent anaemia in which there is ery- 
throcytopenia, granulocytopenia, thrombocytopenia and a marked 
rise in the sedimentation rate, llie bone marrow may be acellular, 
normocellular or hypercellular with absence of immature white 
and red cells. 

The dangers of aplastic anaemia on a pregnant woman are; 
anaemia, haemorrhage and infection. These cases have to be treat- 
ed with repeated transfusions of fresh blood. 

Treatment of Severe Anaemia By Exchange Transfusion 

Irrespective of the etiology, the management of cases of severe 
anaemia in pregnancy is a formidable problem. Severe anaemia 
cases are those in which the haemoglobin value is less than 4 g. 
per cent and the P.C.V. percentage is less than 13. Fullerton 
and Turner found that when the P.C.V. was less than 13, conges- 
tive cardiac failure was present in most of the cases. This condi- 
tion is more desperate to manage when cases come for treatment 
at or near full term, and some even in labour or after a home de- 
livery. 

The usual recognised forms of treatment are of no use in such 
cases. Oral iron therapy is, of course, out of the question. Paren- 
teral iron therapy, especially by the intravenoiis route, is risky 
in these severe cases with congestive cardiac failure. Simple blood 
transfusion alone is not applicable because it increases the blood 
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volume. This frequently proves fatal when the patient is in con- 
gestive cardiac failure and, if she is not, failure may be induced 
by transfusion. Transfusion of paclced cells, 150-200 ml, in these 
severe cases does not materially improve the oxygen-carrying-capa- 
city of the blood, and has not given encouraging results. 

It is to overcome these difiSculties that Fullerton and Turner 
transfused 1000-1500 ml. of packed cells by exchange transfusion 
with encouraging results. Menon, from Madras, has also given 
trial to exchange transfusion in 50 cases with satisfactory results. 
Fullerton and Turner gave an exchange transfusion not only at or 
near term but also to patients in labour and, occasionally, during 
the second stage. 

Procedure. An hour before the transfusion, the patient was 
given 100 mg. pethidme hydrochloride and an antihistaminic. Ihe 
anterior tibial vein is used for infusion and cubital vein for vene- 
section. In grossly oedematous patients, there is difScuIty in getting 
suitable veins and vcnesecUon with introduction of fine polyethy- 
lene tube is necessary. Through the polyethylene tube it is easier 
to push the blood in and withdraw blood. One hundred ml. of 
packed cells are drawn from standard transfusion bottles into a 
100 ml. all glass syringe having a three way glass stop cock and 
injected under pressure. Simultaneously, a httle more than 100 
ml is withdrawn from the anterior cubital vein. The rate of trans- 
fusion is so adjusted as to be a httle slower than the withdrawaL 
Exchange of 1000-1500 ml. is carried out in about 15 to 20 minutes. 

Results. The importance of exchange transfusion is readily 
seen from the results. In Fullerton and Turner’s series of 107 cases, 
the mortahty was less than 3 per cent as compared to 20 per cent 
in cases treated by other methods. In Menon’s series of 50 cases 
there was 1 death and that too in a primigravida with severe 
eclampsia. 

Also within 48 hours of an exchange transfusion, average in- 
crease of haemogjobm level isv Mcnorv’s series was 2 g- per cent, 
the maximum rise observed being 3.7 g. per cent and the P.C.V. 
increased hy 6 per cent 

Marked improvement in cases of congestive failure with severe 
dyspnoea was observed. 

No serious reactions were observed except in Fullerton and 
Turner’s series severe jaimdice occurred in 4 cases, but they state 
that as all cases were not followed up for six months, the actual 
incidence was probably much higher. 
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In view of the dramatic results, exchange transfusions offer 
great hope and extensive trmls in different hospitals will, in a 
short time, correctly evaluate the place of this procedure in the 
management of cases of severe anaemia in pregnancy. 
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CHAPTER 4 


HEART DISEASE IN PREGNANCY 

Organic heart disease is a serious complication in pregnant wo- 
men. Jenson estimates that every year 1,000 maternal deaths occur 
in the United States from cardiac disease. With the reduction of 
maternal deaths from other causes, cardiac disease has become 
relatively more frequent as a cause of maternal mortality. The 
treatment of cardiac disease in pregnant women has considerably 
improved in recent years, largely due to the close cooperation of 
the cardiologist and the obstetrician in the management of these 
cases. 

Incidence. Forty seven cases of cardiac disease occurred at 
the N.WJM Hospital, Bombay, from September 19W to May 1956. 
During this period, there were 22,833 full term conhnements which 
give an incidence of 0.2%. At the Guy’s Hospital, London, the in- 
cidence as given by Louis was 1.3%; in the Boston Lying-in Hos- 
pital it was 1.7%. The incidence of cardiac disease in Western 
countries is probably related to the higher incidence of rheumatic 
fever in these countries. 

Age and Parity, It is generally staled that the percentage of 
cases of gradually incrcasmg cardiac decompensation rises with 
age and parity. Rheumatic heart disease mostly occurs during 
childhood, and there is a latent period of several years before signs 
of commencing decompensation appear. Tliis, however, does not 
bear out in this series, and cases of severe decompensation were 
met vvitli even in first and second paras below the age of 20. The 
probable reason for such early mamfestations of cardiac failure m 
India are anaemia, economic conditions demanding bard domestic 
and manual work, early marriages, and repeated pregnancies with- 
out adequate spacing. How far pari^ by itself has adverse effect 
on cardiac failure, is difficult to say, because with parity, the age 
of the patient, and with it the duration of cardiac disease, corres- 
pondingly increases. 

Classiffcation. The classification given by the New York Heart 
Association is the most acceptable, as it depends upon an estima- 
tion of cardiac capacity derived from past history of case and the 
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present clinical condition, and is not dependent on the presence 
or the absence of physical signs. 

Cbss 1. Patients wth a cardiac disorder, without limitation 
of physical activity. Ordinary physical activity causes no discom- 
fort. 

Class 2. Patients with a cardiac disorder, with slight to mode- 
rate limitation of physical activity. Ordinary physical activity 
causes discomfort In grade 2, exertional tolerance is slight. 

Class 3. Patients with a cardiac disorder, with moderate to 
great limitation of physical activity. Less than ordinary physical 
activity causes discomfort. In this grade, exertional tolerance is 
moderate. 

Class 4. Patients with a cardiac disorder, who are unable to 
carry on any physical activity without discomfort. In this grade, 
symptoms persist even at rest in bed. 

Physiological Changes in Circulatory System During Pregnancy 

Some of these changes are caused by the growing uterus al- 
tering the mechanics of aspiration of venous blood into the thorax, 
oxygenation la the lung, and the cardiac output The movements 
of the diaphragm normally help the aspiration of venous blood into 
the thorax, but the raised intra-abdominal pressure during preg- 
nancy, pushes the diaphragm upwards, and impairs its range of 
movement. 

The increased metabolism during pregnancy increases the de- 
mand for oxygen, but the impairement of movements of the dia- 
phragm reduces the respiratory efficiency, and this increases the 
circulatory load. Elevation of the diaphragm alters the position 
of the heart. The apex is pushed upwards and outwards, and the 
heart comes to lie more in a transverse axis. 

The work done by the heart is generally expressed as the pro- 
duct of the cardiac output and the peripheral resistance. It is de- 
finitely established that there is an increase in blood volume dur- 
ing pregnancy. Increase in the plasma volume accoimts for the 
increase in the blood volume. Hiis increase in plasma volume is 
mostly due to the retention of salt and water in the tissues during 
pregnancy, causing haemodilution. Palmer and Walker investi- 
gated 88 normal women by cardiac catheterization, and found a 
considerable increase in volume which persisted until the eighth 
month, and a return towards the normal occurred in the last one 
21 
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or two months. Hamilton employed the method described by Couv- 
nand, and deduced that catdiac output in pregnant women com- 
mences to rise during the tenth to die thirteenth week of pregnancy, 
and reaches a maximum from the twenty sixth to the twenty nintJr 
week. The output returns to normal levels during the period of 
the 38th to 40th week. As the arterial blood pressure remains un- 
changed during normal pregnancy, there js no alteration in the 
peripheral resistance, and therefore, the increased work done by 
the heart is accounted for by the Increase in cardiac output 

Dyspnoea on exertion, as a result of increase in total pulmo- 
nary ventilation, commonly occurs in normal pregnancy, especially 
during the latter half. Tachycardia and breathlessness are fre- 
quent, and when they occur at night, may simulate an attack of 
paroxysmal nocturnal dyspnoea. Tachycardia and occasional 
premature beats give rise to palpitation. Oedema of legs is com- 
mon in pregnant women, particularly in India, where nutritional 
deHciencies are so prevalent 

Elevation of the diaphragm displaces the apical impulse out- 
wards and upwards and simulates cardiac enlargement. Due to 
the hyperdynamic circulatory state, cardiac impulse is forable. 
In many pregnant women, a systolic murmur is heard in the apical 
pulmonary regions. Sometimes, a loud third sound is heard, and 
that is due to rapid ventricular filling. 

Upto the age of 45, the systolic and the diastolic pressures in 
women are less than in men of a corresponding age. By the time 
the age of 45 is readied, the pressures have equalized, and there- 
after the average pressure readings in women are a few tniUime- 
tres higher than in men. The explanation for this sex difference 
is not known, but it is probable that endocrine factors play a jart. 
The rise of pressure at 45 years of age and thereafter coincides 
with the involutionary change of the menopause. 

It has been shown that about the mid-term, the systohe pr^ 
sure drops by 4-6 mm. below the normal noii-pregnont level. Tbere- 
after, as the pregnancy advances, the pressure increases gradually. 

Type of Heart Lesion. In 90% of the cases, the cardiac lesion 
is of a rheumatic origin, and mitral stenosis preponderates over all 
the other valvular lesions. In 47 cases of cardiac disease at the 
N.WJd. Hospital, 29 cases, i.e. 61.7%, were of mitral stenosis; 8 cases, 
17%, were combined mitral stenosis and mitral regurgitation; 3 
cases, 6.4%, were mitral regurgitation; 2 cases, 4.3%, were of mitral 
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stenosis with aortic regurgitation; and 5 cases, 10.6%, were of con- 
genital heart lesion. 

Clinical Diagnosis. All patients in the prenatal clinic who have 
a history, no matter how vague or qucsUonable, of cardiac disease, 
cardiac murmur, or arrhythemia, must he referred to a cardiolo- 
gist for further investigation. For proper evaluation, the history 
should be carefully recorded, a detailed physical examination car- 
ried out, and electrocardiographic and laboratory studies imder- 
taken. 

It is extremely difficult to obtain a history of previous rheuma- 
tic fever, especially from the hospital class of patients. A history 
of having suffered from cardiac failure in a previous pregnancy 
is, sometimes, obtained. In many cases, previous pregnancies or 
labour have been uneventful, and the cardiac lesion is detected 
accidentally during routine antenatal examination. In the series 
of 47 cases at the N.W.M. Hospital, 27 had decompensation in the 
present pregnancy. Out of these, only 5 had decompensation in a 
previous pregnancy, while 22 had uneventful previous pregnancies 
and labours. In 20 cases there was no evidence of cardiac insuffi- 
ciency, and the lesion was detected during antenatal check up. 
This clearly explains the importance of careful examination of 
the cardiovascular system during antenatal examination to diag- 
nose mild cases of class 1 or 2. 

On physical examination, the position of the apex beat is locat- 
ed, the cardiac region is palpated for a thrill, cardiac enlargement 
is assessed, and the presence of a murmur, its situation, character 
and conduction, is noted. FuncUonal murmurs are usually at the 
apex or the pulmonary region, and are blowing and high pitched. 
Organic murmurs are harsh and low pitched, and are often conduct- 
ed beyond the precordial region. Diastolic murmurs are almost 
always organic. 

Electrocardiogram and X-ray of the chest will distiguish true 
enlargement of the heart from positional changes produced by the 
elevation of the diaphragm. 

In Class 1, there is usually no enlargement of the heart. In 
class 2, a slight enlargement of the heart is often detected, while 
in classes 3 and 4, cardiac enlargement is always present. 

IVIanagement During Pregnancy and Labour. There is no 
doubt that pregnancy involves greater risk for cardiac patients 
tiian for a normal individual; but with constant supervision through- 
out pregnancy, labour, and puerperium, the mortality and morbi- 
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dity can be greatly reduced. In Europe and America, this objective 
has been successfully aclueved. In India, because of the sodo< 
economic conditions as vvell as inadequate supervision during preg- 
nancy and labour, particularly in rural areas, pregnancy with car- 
diac disease still carries great risk. Successful outcome of pregnaocj 
and labour is not the only objective m management, but also main- 
tenance of the functional capacity of the heart, in spite of preg- 
nancy. At the Boston L^ng-in Hospital, after the introduction cd 
the Heart Clinic, the mortabty fell to 5% between 1923 and 1927, 
and to 2 to 3% between 1937 and 1939. in MacRae’s series, re- 
ported m 1953, there was no maternal death. Gilchrist record 
current mortality rate as 0.4%, fifteen times less than it was 30 
years ago. This rewarding result is due to strict medical supervi- 
sion of cardiac women throughout pregnancy. 

Classes 1 and 2 patients, when kept under strict care, go 
through pregnancy and labour without any disturbance; while 
those of classes 3 and 4 arc unfavourable cases, and need prolonged 
hospitalization. 

Class 1. These patients are symptomless and can be trMt- 
ed throughout pregnancy as out-patients. Maximum rest is 
advised; besides 9-10 hours rest at night, they must rest in bed 
for 2 hours in the afternoon. 

Physical activity should be strictly limited to as much as can 
he performed without feeling dyspnoelc, or even tired. 

There is no need to restrict the diet. Those who have oedema 
should be advised to reduce salt intake, and if necessaiy, chloro- 
thiozide tablets are prescribed. 

Anaemla sliould be corrected, as severe anaemia may precipi- 
tate cardiac failure. 

The patient must he hospitalized for 2 weeks before term fot 
complete rest. 

Gloss 2 . The management is similar to that described for class 
1. During pregnancy, cardiac output reaches the maximum at 
about 28 to 30 weelis. At this time some cases tend to sliow cardiac 
decompensation. These patients must be promptly hospitalized, 
and urged to remain in the hospital until delivery. In class 2 pati- 
ents, tachycardia frequently occure, and, besides strict rest, the 
patient should be digitalised. 

Any respiratory infection is promptly controlled by antibio- 
tics, as even trivial infecUons are liliely to initiate cardiac decom- 
pensation, and may even lead to subacute bacterial endocarditis. 
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Classes 3 and 4. These patients should be hospitalized through- 
out pregnancy, and the marked reduction in maternal deaths in 
recent years is largely due to absolute bedrest, and strict supervi- 
sion in the hospital from the time of the first antenatal visit, until 
some time after delivery. 

Normally, there is no need to restrict the diet. In obese pati- 
ents, a low caloric diet is prescribed to prevent excessive weight 
gain. In classes 3 and 4, sodium intake is restricted, as excessive 
sodium and water retention predispose to the development of pul- 
monary oedema. 

' Diuretics. Besides oral diuretic therapy by chlorothiazide and 
hydrochlorothiazide, it is frequently necessary to give mercurial 
diuretics parenterily. Parenteral injections of mercurial diuretics 
are given at intervals to all patients who have well marked signs 
of congestive heart failure, or excessive fluid retention as mani- 
fested by marked oedema, or rapid weight gain, despite the oral 
diurcUcs. 

DipiteUs. Whenever there are symptoms or signs of cardiac 
failure it is necessary to digitalise the patients. Digitalisation should 
be carried out slowly to avoid nausea and vomiting, but when acute 
cardiac failure occurs, rapid digitalisation is necessary. 

Acute Pulmonary Oedema. The pattern of cardiac failure en- 
countered in pregnant cardiac patients has generally undergone a 
change during the past 30 years. Congestive cardiac failure now 
takes a milder form, and is more readily controlled. Acute pul- 
monary oedema is nowadays a very serious complication and ac- 
counts for a largo number of deaths. In the two series at the Royal 
Infirmary, Edinburgh, compared by Gilchrist, it was evident that 
in the series 1928-47, congestive cardiac failure accounted for 61 
per cent of deaths, and acute pulmonary oedema for 13 per cent. 
In the series I94S-60, deaths from congestive cardiac failure were 
only 8 per cent, while deaths due to acute pulmonary oedema were 
67 per cent. 

It has been shown that congestive cardiac failure is most prone 
to occur in women with enlarged hearts and considerable myocar- 
dial damage. By contrast, women who develop acute pulmonary 
oedema may be otherwise symptomless. Their hearts are usually 
small and though mitral stenosis is often severe there is no appre- 
ciable myocardial damage. Attacks often occur in the latter half 
of pregnancy and are more common as terra approaches. 

Prevention of acute pulmonary oedema includes ample hours 
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of rest and sleep, diuretics to control hydraemia, and digitalis to 
reduce tachycardia and improve ventricular output. During the 
attack, morphine is given subcutaneously, digo-xin intravenously, 
and mercurial diuretic intramuscularly. After an attack of acute 
pulmonary oedema, it is necessary to confine the patient to bed 
for the remainder of her pregnancy. 

lilanagemcnl of Labour. AU cardiac patients must be hospita- 
lized at least two weeks before terra and kept at rest. Patients of 
classes 1 and 2, who are symptomless and fully compensated, do 
not need any medication during this waiting period, but those hav- 
ing symptoms and signs of cardiac failure are unfavourable cases 
to go through labour, and every effort must be made to overcoms 
the docompensation before the patient goes into labour. Most of 
the deaths occur in classes Z and 4, either during, or within a few 
hours after delivery. 

Physiological Changes in Heart and CiTCulation during 
Labour, A brief summary of the physiolo^cal changes durin.'j 
labour will help in understanding the principles in the manage- 
ment of the cardiac patients: (1) Oxygen consumption is enor- 
mously increased during labour, particularly during the second 
stage, and effects of o.'cygcn debt persist for more than on hour 
after delivery. (2) The blood pressure, both systolic and diastolic, 
rises during labour by 10 to 20 mm. of Hg; the systolic rise being 
more than the diastolic. (3) The venous pressure rises during 
labour and for a day after delivery due to increased venous re- 
turn, muscular effort of labour, and closure of the placental circu- 
lation. The direct result of this is an increased load on Uie right 
side of the heart (4) The pulse rate rises during contractions and 
returns to normal some seconds after the termination of the con- 
traction. A persistent increase in the pulse rate, above llO to 120 
per minute, may be the earliest sign of cardiac failure. 

Mode of Delivery, It was once believed that labour imposed 
a burden too heavy for cardiac patients to bear, and elective caesa- 
rean section was preferred to vacmal delivery. In recent years, 
vaginal delivery is preferred by obstetricians for all tlie four clas- 
ses of cardiac patients, — caesarean section being reserved for only 
those who have some other obstetric indication. 

Induction of labour at the 36th week was advocated at one 
time, but is not recommended, as at the 36th week the physiologi- 
cally increased cardiac output is still high, and labour at this term 
would sUU further increase the cardiac load, and may well prove 
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dangerous to a cardiac patient. Labour following induction is fre- 
quently inert as compared to natural labour at term. A secondary 
consideration is the prematurity of the newborn. 

Management of Vaginal Deliuery. All cardiac patients, in- 
cluding the fully compensated symptomless patients of classes 1 
and 2, must be hospitalized at least 2 weeks before their expected 
date of delivery. Tliey are clinically evaluated, and those showing 
evidence of cardiac failure are promptly treated to prepare them 
to go through the strain of labour with as little risk as possible. 

For the symptomless compensated patients of classes 1 and 2, 
nothing more than salt restriction, or chlorothiazide to reduce 
oedema, is necessary. Those having signs of cardiac failure, such 
as dyspnoea, or orthopnoca, pulmonary congestion and tachycardia, 
need immediate measures to counteract them. Nursing in the 
Fowler’s position, continuous oxygen, sedation by frequent injec- 
tions of pethidine, rapid digitalisation orally, or, if labour has com- 
menced, by intravenous injection of digoxin, and administration 
of mercurial diuretics, are necessary. The onset of labour, before 
cardiac failure has been controlled, carries grave risk of sudden 
death. 

During the Hrst stage of labour, the patient must be sedated 
by pethidine, in doses compatible with the progress of labour, and 
the condition of the foetus. Continuous oxygen by a nasal catheter 
or a well fitting mask should be given. A half-hourly chart of pulse 
and respiration must be kept By these measures most patients 
can safely tide over this stage. 

The second stage of labour demands great muscular effort, and 
should never be allowed to be prolonged. Class 1 and 2 patients 
go through this stage witli ease, and many of them deliver witho’ut 
■assistance. Class 3 and 4 patients, who have either signs of failure 
or are likely to go into failure during muscular effort of the second 
stage, should be delivered fey application of forceps. Many multi- 
parae of these classes have a short second stage of 5 to 10 minutes 
and deliver without assistance; but all primiparae showing slow 
progress, are best debvered by forceps. Pudendal block is the 
anaesthesia of choice for low forceps delivery, but, for a midcavity 
forceps application, it is advisable to supplement pudendal block 
with gas and oxygen. 

, The third stage is conducted in the usual way. With the deli- 
very of the child, there is a fall in the intra-abdominal pressure, 
and to coimteract this sudden alteration of pressure, a sand bag 
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should be placed on the abdomen above the fundus. A little extra 
loss of blood at this stage is, at times, beneficial to a cardiac patient, 
— but this is not to say that post partum haemorrhage should not 
be promptly treated. 

The most critical period for cardiac patients is the first 12 hours 
after delivery. With the sudden closure of the placental circuit, 
there is increased blood volume to the right side of the heart, and 
sudden cardiac failure with development of pulmonary oedema is 
the cause of death in many cardiac patients. 

During the puerperiuni, adequate rest should be enforced. 
Puerperal infection carries a great risk in a cardiac patient, in 
view of the possibility of developing subacute bacterial endocardi- 
tis. Therefore antibiotics should be given prophylactically to all 
cardiac patients for the first ten days of the puerperium. 

Valvotomy during Pregnancy. Valvotomy during pregnancy 
carries a greater risk than when the operation is performed in the 
non-pregnant state. The question of advisability of performing 
valvotomy arises only in the earlier months when congestive car- 
diac failure threatens, or wlien acute pulmonary oedema is antici- 
pated. Late pregnancy is no time for maior surgery. Almost all 
are agreed that should signs of failure occur during in the first fri- 
mester, it is belter to terminate the pregnancy by a therapeutic 
abortion. When pregnancy has advanced beyond 16 weeks, it is 
preferable to allow the pregnancy to go to term. Termination by 
an abdominal hysterotomy has as great, or perhaps greater, hazard 
than vaginal deUvery at terra. 

With recent advances in cardiac surgery, it is no longer neces- 
sary to resort to sterilization in cases having cardiac failure and 
the best hope for the future for them is to have a vaginal tenw- 
nation of the present conception followed later by valvotomy. 
Uneventful pregnancy is possible after a successful valvotomy. 

Coronary Artery Disease. In 1958, Oliver analysed 1,000 con- 
secutive patients suffering from coronary artery disease. Under 
the ago of 35 the ratio was 19 males to 1 female. Therefore, it is 
not surprising that coronary heart disseise is seldom recognised 
during pregnancy. In 1960, Watson ct al collected from the lite- 
rature only 26 well authenticated cases. 

Hypercholesterolaemia is known to be an important factor in 
the causation of coronary artery disease. During normal preg- 
^nancy, the cholesterol level iuorcases considerably, but this bioche- 
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mical disturbance is temporary and docs not predispose to ischaemic 
heart disease. 
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CHAPTER 5 


PULMONARY COMPLICATIONS IN PREGNANCY 

Tuberculosis 


P^onaiy tuberculosis is the commonst aud the most impor- 
tant of al the respiratory diseases that may compHcate pregnancy. 
Besides its clmical importance, it presents social and economical 
problems, .toong the underprivileged popuIaUon of India, parU- 
cularly m large overcrowded cities, tuberculosis is still widely 
prevalent. Many of the accepted principles in the management 
have been considerably modified by the advent of the era of chc 
motherapy. It would be interesfing to recall the old and outmoded 
co-opts aptly summarised by Young; “If a virgin, no marriage; 

P*'®Snancy; if pregnancy, no confinement; for the 
mother, no suckling." 

Various investigations in the advanced countries of the West 
ave s own the desirability of routine chest radiography at the 
first antenatal visit. At the Mt. Sanai Hospital, New York, approxi- 

ey three out of 100 women showed evidence of pulmonary 
luberctdosis during antenatal radiological invesUgalions. In Eng- 
^d, the mcidence is much less, 0.3 to 0.6 per cent. An ideal radio- 
logical ^ammation would mean the taking of a fuU size X-ray 
I . inancial stringency in India prevents such an ideal, and 
mass.tluoro5Copy appears to be an efficient substitute. To minimise 
the risk of radiation reaching the foetus, adequate shielding below 
the chest must be employed. 

Management of Pregnant Tuberculous ^Vomen. A. Preg- 
nnnei/ roith Inactive Healed Focus. A patient who is known to 
ave an inactive focus for two or more years can safely go through 
without any danger of rcacUvation of the focus. She 
should be under constant supervision and an X-ray film should be 
taken at least twice during her pregnancy. As most of these cases 
are trom the low income group, care must be taken to ensure good 
nutrition. Ihere is no need for chemotherapy in these cases. In 
mactive cases, several pregnancies can be aUowed provided they 
are spaced out 

B. Pregnancy with Active Focus. A case that is known to 
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have an active focus should not be allowed to become pregnant 
until some time after the disease has been brought under control. 

Previous to the era of chemotherapy, bilateral active pulmo- 
nary tuberculosis had a grave prognosis; and, when the disease 
was diagnosed before the completion of the third month, therapeu- 
tic abortion was advised. Nowadays, when an active focus is de- 
tected early in pregnancy, a full course of antitubercular treatment 
is given, and completed before term is reached. When the disease 
is detected in the sMond trimester, there may not be enough time 
to complete the cliemotherapy course but, even then, in most of 
the cases, the disease can be brought under control before labour. 

Cftejjiot/ierapi/. Strict bed rest enables the active inflamma- 
tory process to subside. The three chemotherapeutic drugs used 
are: streptomycin or dihydrostrcptomycin, paraaminosalicylic acid, 
and isoniaaid. When streptomycin is used alone, there is risk of 
the development of streptomycin-resistant strains, and therefore a 
combinaUon of paraaminosalicylic acid and streptomycin is given. 
The two drugs are given for 90 days or oven longer as indicated. 
Streptomycin is given in daily dose of 1 gm. intramuscularly; 12- 
16 gm. of Fj\.S. are given orally in three divided doses. Strepto- 
mycin is known to cross the placental barrier, but toxic effects on 
the foetus have not been observed. In some cases, isoniazid is com- 
bined with P.A-S. According to present concepts, anti-tubercular 
treatment should be continued for 18 months. 

Collapse Therapy. Prt<nonopcritoneum. Formerly, it was be- 
lieved that a sudden lowering of the diaphragm immediately after 
labour was harmful, and prophylactic pneumoperitoneum imme- 
diately after labour was advocated. Recent work, however, has 
shown that the rise of diaphragm is seldom more than an inch and 
this rise does not occur imtil pregnancy has well advanced. Be- 
sides, any vertical diminution of the lung capacity is amply com- 
pensated by the increased width of the thoracic cage. Pneumoperi- 
toneum is useful in bilateral basal exudative lesions, with or without 
cavitation. 

Pneumothorax. For satisfactory collapse, pneumonolysis is 
usually required, as an incomplete collapse gives disappointing re- 
sults. In suitable cases of unilateral exudative disease it may he 
usefully employed. It is not desirable to induce artificial pneumo- 
thorax when pregnancy has advanced beyond 84 weeks. Pneumo- 
thorax is hardly ever indicated in modem times- 

Managcmcnt during labour. Unless there is some obstetric 
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complication, labour is allowed to progress normally. In the prc' 
sence o£ active lung lesion, it is advisable to shorten the second 
stage by applying low forceps under pudendal block anaesthesia. 

Should it be necessary to perform a caesarean section, local 
infiltration anaesthesia should be the anaesthesia of choice. 

Neonatal Problems. Isolation. Tuberctiloxjs infection of the 
placenta and foetus is so rare that for practical purposes it can be 
disregarded. Children bom of tuberculous mothers are normally 
developed and healthy. Therefore, a patient who is suffering from 
active pulmonary disease should have no contact with her new- 
born child until her disease has been controlled and is non-infec- 
tious. 

Breast Feeding. JBfeast feeding by mother is out of the ques- 
tion when the disease is active, but even in an inactive case it is 
better not to allow breast feeding because, besides the risk of con- 
tact infection to the infant, there is a drain on the maternal nutri- 
tional reserves. 

BCG Vaccine. Infants bom of mothers having pulmonary 
tuberculosis should receive BCG vaccination shortly ^ter birth 
and, preferably, be isolated in a hospital until tuberculin con- 
version has occurred, and then return to the family. 

If the infant has not been given BCG vaccine and tuberculm 
test is positive, it is advisable to treat the infant mth isoniaaid 
even in the absence of any clinical evidence of tuberculosis. 

Therapeutic Abortion. The place of therapeutic abortion is 
limited as the harmful effects of procuring an abortion may be 
greater than those of labour. It is indicated when (1) bilateral, 
extensive, active disease is detected before the pregnancy has ad- 
vanced to three months, (2) somo-economic conditions of the family 
warrant it. 


Bronchial Asthma 

The relationship between bronchial asthma and pregnancy is 
not constant. In some of the cases there is definite improvement 
and the attacks may stop during pregnancy to start once again after 
lactation. This improvement is conridered to be either due to the 
greater activity of adrenals during pregnancy, or due to the in- 
crease in plasma histaroinase wHch exerts some protective action 
5'"ainst allergy. 

In some, there is aggravation of asthma during pregnancy. 
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Worsening of the symptoms is attributed to increased blood levels 
of oestrogen, progesterone and androgens. Cases have been re- 
corded where improvement occurred with a male child and wor- 
sening with a female child. 

Asthma rarely affects pregnancy. The incidence of abortions 
is not increased. Termination of pregnancy is not necessary, but 
allergic manifestations are transmitted to the infants. 

Treatment. Aminophyllin, ephedrine, antihistamins and other 
drugs given to non-pregnant asthmatics, can bo safely given to 
pregnant asthmatics. 

In very severe and intractable cases, prednisolone can be given 
in full doses without any danger, particularly during the last two 
trimesters. 

Respiratory depressant drugs, like pethidine and pentothal, so 
freely used during labour, should be avoided in asthmatic subjects. 
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CHAPTER 6 


URINARY COMPLICATIONS ASSOCIATED WITH 
PREGNANCY 

Pyelitis 

Pyelitis means an mHammation of the renal pelvis, but it is 
hardly possible for the mfeclion to be just limited to the kidney 
pelvis without involving the surrounding renal substance or the 
ureters. It is therefore more appropriate to empby the term pye- 
lonephritis with iireteritis. 

inddeuce. The majority of authors place the frequency of 
pyelitis during pregnancy and puerperium between 1 to 2 per cent. 
The incidence during pregnancy and during puerperium is about 
the same. It is usually bilateral but, when unilateral, it is com' 
monly right sided. 

It usually occurs in the later part of pregnancy and frequently 
the infection recurs in the same individual more than once duiing 
the course o! pregnancy. Moreover, pyelitis during puerperium b 
more prone to occur in women who have suffered from pyelitis 
during their previous pregnancies. A common cause of pyelitis 
during the puerperium is repeated catheterisation during the fint 
few days after delivery. 

Causation. Stasis of urine is the underlying cause. It was for- 
merly believed that the cause of stasis was compression of the 
ureter by the pregnant uterus at the pelvic brim. The greater fre- 
quency of right sided pyelitis was attributed by Uiis theory to the 
tendency for dextro-rotation of the gravid uterus. Another sup- 
porting evidence was that pyelitis usually occurs after the 20th 
week of pregnancy when tJje growing uterus is likely to exert 
pressure on the ureter at the pelvic brim. 

The present view is that dilatation of the kidney pelvis and 
the ureters above the pelvic brim, is a constant physiologic pro- 
cess occurring in over 60 per cent of pregnant women as a result 
of hormonal changes which cause afonicity and hypomotility. 

Though the occurrence of stasis of urine is established, it is 
not definite as to how the organisms reach the kidney pelvis. Two 
modes axe possible: (1) Symptomlcss bacteriuria occurs in pieg- 
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nant women. It 'is possible that sometimes the kidney pelvis is 
infected by these organisms. (2) The commonest gram negative 
organism causing pyelitis in over 90 per cent of cases is Esch. Coli 
and it probably, reaches the kidney pelvis from the intestinal tract 
along the periureteric lympliatics. (3) Ascending infection follow- 
ing catheterisation. 

Clihical Features. In a case of pure pyelitis there is sudden 
sharp rise in temperature to 102‘’-I05‘' with a 'chilly' feeling. The 
temperature may fall to normal within a few hours, to rise again 
the next day in a similar manner. In some cases, there is a double 
rise in 24 hours. When there is involvement of the kidney paren- 
chyma, the temperature, after a sharp rise, falls to some extent, 
hut does not touch normal. Also, the clinical course of pure pyeli- 
tis is short, while that of pyelonephritis is much more prolonged. 

With the rise in temperature, there is pain in the lumbar re- 
gion of the back. The pain frequently radiates to the front, along 
the course of the ureters to the iliac fossae, indicating an associat- 
ed ureteritis. When there is unilateral right sided infection, the 
pain in the right iliac fossa is likely to be diagnosed as acute ap- 
pendicitis. Frequency of urine is not marked. 

On examination, the most important clinical sign is tenderness 
on pressure in the costovertebral angle. Tenderness along the 
course of the ureter, and into the iliac fossae, is present in some 
but not all cases. 

In spite of repeated sharp rise of temperature, the patient does 
not appear to be toxic, but when the course is prolonged due to 
pyelonephritis, toxic symptoms are likely to occur. 

Finding of pus cells in the urine confizros the diagnosis of 
pyelitis. In women it is useless to examine an ordinarily collected 
sample of urine, as contamination by vaginal discharge is zilmost 
certain to occur. The woman is directed to clean the vulval area 
thoroughly by cotton soaked in warm water. She is asked to col- 
lect midstream sample of urine into a wide mouthed bottle. Urine 
collected in this way is comparable to a catheter sample. The urine 
is highly acidic, contains some albumen and pus cells in the cen- 
trifuged deposit. Even finding of as few as 6-8 pus cells per low 
power is diagnostic of pyelitis. The presence of red blood cells 
and casts indicates pyelonephritis. 

Treatment. Sulphonamide therapy is very effective method of 
treating infections of the urinary tract. Highly soluble prepara- 
tions should be used to minimise the risk of crystalluria. One 
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gram, four times a day, controls the infection witliin a few days 
in 90 per cent of cases. 

The highly acidic urine must he allcalinized and kept alkaline. 
This is best accomplished by giving 2 gin. of sodium citrate and 
2 gm. of sodii bocarb every 4 hours until the urine becomes alka- 
line; and then the dosage is regulated by testing alkalinity of urioo 
twice a day. 

Cases resistant to sulphonamide therapy are treated by giving 
broad spectrum antibiotics. A sensitivity test on the cultured 
organisms will determine the appropriate antibiotic. Broad spec- 
trum antibiotics, lUcc chloramphenicol and tetracycline, arc more' 
effective on gram negative organisms. These drugs are given as 
250 mg. oral capsules four times a day. Organisms sensitive to 
sti*eptoinycm should be treated witli i gm. streptomycin intramus- 
cularly twice a day. 

Nitrofurantoin (Furadantin) is also an effective drug. The 
average dose is eight, 50 mg. tablets per day, 2 tablets given with 
each meal, and 2 on retiring at night with milk 

Before the era of sulphonamides and antibiotics, long stand- 
ing cases of pyelonephritis presented a problem. For proper drain- 
age of the kidney pelvis, ureteric catheterisation was resorted to, 
a treatment which has completely gone out of practice. 

Termination of pregnancy for cases of chronic recmrlng infec- 
tion, is practically never undertaken nowadays. 

Cystitis 

Cystitis seldom occurs during pregnancy, but infection of the 
urinary bladder following delivery, is a fairly common complica- 
tion of early puerperium. The predisposing factors during the 
puerperium are; (1) repeated calheterisation, and (Z) oedema 
tuid hyperacmia of the base of the bladder during labour. Funncll 
et al cj'stoscoped 71 patients immeihately after delivery, and con- 
cluded that the "insult to the urinary bladder is directly propor- 
tionate to the length of labour and the trauma of operative deli- 
very**. Blood stained urine, when labour is unduly prolonged, is 
frequently due to submucous extravasation of blood. 

Clinical Features. Intense pain in the hypogastric region oc- 
curs with marked day and night urge to pass urine when only a 
few drops are voided each time. There is rise of temperature 
which seldom reaches beyond 101*F. The patient being most of 
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the time on the bed pan suffers hrom sleeplessness and exhaustion. 

Treatment. Ambulation of the patient, even as early as within 
a few hours of delivery in order that she can pass urine naturally 
is a i^seful prophylactic measure to avoid catheterisation. The use 
of parasympathomimetic drugs is also useful in the treatment of 
X>ost partum retention of urine. 

Even with the best of asepsis and meticulous technique em- 
ployed for catheterisation, there is a risk of infecting the bladder; 
hencp, should repeated catheterisation become unavoidable, it is 
better to put an indwelling catheter for a few days. To reduce 
.strangury and pain, instillation of an ounce of 3 per cent silver 
nitrate solution or an ounce of 1 per cent mercurochrome solution, 
two or three times a day, is advisable. 

Congenital Anomalies of Urinary Tract 

Pelvic Ectopic Kidney. Dystocia due to a pelvic ectopic kidney 
is a rare complication. An excellent review of 112 cases, collected 
from world literature by Anderson et al in 1948, presents valuable 
cliidcal material. 

Unilateral ectopic pelvic kidney occurred once in 4,886 preg- 
nant women, while bilateral pelvic kidney occurred once in 34,206 
deliveries. 

A simple unilateral pelvic ectopic kidney is the commonest, 
while in a few instances, bilateral pelvic kidney, with or without 
fusion, was found. 

An ectopic pelvic kidney does not cause dystocia in many 
cases, and Anderson et al foimd that approximately 30 per cent 
of the cases were diagnosed years after pregnancy, or were dis- 
covered at autopsy. More than 75 per cent of the cases had spon- 
taneous vaginal delivery. 

It is difficult to make a diagnosis of pelvic kidney during preg- 
nancy, unless the possibility is kept in mind by the obstetrician. 
A previous history of difficult labours vrith urinary tract symp- 
toms, will give a clue to the possibility of an ectopic kidney being 
the cause of dystocia. 

By the judicious selection of cases, a vaginal delivery or de- 
livery by caesarean section can be achieved. Most cases of unila- 
teral ectopic pelvic kidneys will deliver spontaneously, provided 
there is adequate pelvic capacity. Cases of bilateral pelvic kidney, 
22 
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or cases in which all of the kidney tissue is in the pelvis, are better 
delivered by caesarean section^ 

Polycystic Disease of lUdnoys. Very few cases of poiycys^ 
disease of the kidneys have been reported. Morris in 1932 and 
Millar in 1953 have brought forward useful clinical material. Tbc 
disease is usually bilateral, and there is a strong hereditary ten- 
dency, with a record of its occurrence in four successive genera- 
tions. 

Though the condition may remain symptomless during preg- 
nancy, there is a great likelihood of a persistent urinary infection. 
At present, witli a wide range of antibiotics, urinary infection can 
bo effectively controlled, and the question of termination of preg- 
nancy does not arise. 

Severe hypertension is a serious complication associated with 
this condition, and should hypertension develop in the earlier 
months of pregnancy, the outlook is poor and pregnancy should be 
temlnated. When pre-eclampsia occurs in a case of polycystic 
kidneys, the prognosis is serious as further renal damage in an 
already damaged functioning renal tissue must inevitably occur. 

The diagnosis can be made by pyelography, if the possibility 
of this condition is borne in nund, in cases of persistent renal in- 
fection, or in cases of hypertension occurring in early pregnancy. 

Management. In the absence of abnormal signs or symptoms, 
polycystic disease of the kidneys is not a contraindication to con- 
tinuation of pregnancy. 

Grossly enlarged kidneys in the foetus may cause dystocia 
and a number of babies are either stillborn or die early in child- 
hood from anaenua. 

The advisabihty of puerperal sterilization as an eugenic indi- 
cation, should be considered because polycystic disease is beredi- 
tary. 


Trauma to Urinary TYact 

Trauma to Urinary Bladder. Obstetric Trauma. There are hvo 
ways by which urinary fistulae occur: (1) due to pressure necro- 
sis and sloughing of the tissues, and (2) as a result of injury during 
obstetric operations. Pressure necrosis accounts for the majority 
of fistulae occurring as a sequel to protracted labour. In some 
of those which occur after an obstetric operation, the instrumental 
delivery is the precipitating factor because the s^t parts devitalii- 
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ed as a result of prolonged compression and oedema are readily 
injured. 

Pressure Necrosis. The sequence of events in a difficult 
labour which lead to prolonged compression of the soft parts with 
sloughing) arc as follows: Generally, it Is a case of cepbalopelvic 
disproportion, either due to a generally contracted or a flat pelvis, 
or sometimes due to an abnormal presentation. There is usually 
premature rupture of the membranes in such cases, and the uterine 
contractions then c^cert direct pressure on the foetus, and the pre- 
senting part is forced against the symphysis pubis or is forced into 
the pelvic cavity, and impacted therein. In the case of a generally 
contracted pelvis, Uie further the bead is forced into the pelvic 
cavity, the more firmly it gets impacted, and the soft parts are 
more tightly compressed against some part of the bony pelvis, 
usually the back of the symphysis pubis. In the case of a flat pelvis, 
the projecting sacral promontory prevents the descent of the head, 
and the strong uterine contractions force it against the symphysis^ 
pubis, 

/njury during Obstetric Operations. A sharp instrument, such 
as a perforator or a spicule of cranial bone, may directly injure 
the bladder, but the majority of cases occur after forceps delivery. 
Emmet; many years ego, emphasised that fistula is caused more 
often by delay in applying forceps when the head is impacted, than 
by the forceps application itself, in such cases, the compressed, 
oedematous soft parts, are readily lacerated during operation. In- 
judicious use of the obstetric forceps before the cervix is fully di- 
lated, or when the head is high, is likely to cause extensive tearing 
of the cervix, and even injury to the ureters. In a difficult forceps 
or a craniotomy operation, the cervix or the vagina may be nipped 
between the forceps or between the cranioclast, and the symphysis 
pubis, so that the bladder is severely traumatised. This is much 
more likely to occur when the bladder has not been emptied be- 
fore operation, because a distended bladder is much more liable 
to injury. 

The bladder may be injured during caesarean section in one 
of Uie following ways: 

(1) When caesarean section is performed after a prolonged 
laboiir the bladder is often rmsed high up into the abdomen and 
may be incised while opeiflng the peritoneum. It is therefore wise 
to open the peritoneum at the upper end of the abdominal incision. 

(2) In a repeat caesarean section, the bladder may be adhe- 
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rent to the lower segment, and may be traumatised during the sepa- 
ration of the adhesions. 

(3) The folded upper edge of the bladder is, at times, mis* 
taken for reflection of the utero vesiesd peritoneum, and the blad- 
der has been incised from side to side on more than one occasion 
at the N.W^3L Hospital, by experienced members of the staff. 

(4) When the longitudinal incision in the lower uterine seg- 
ment inadvertently extends downwards, it may involve the blad- 
der. Extension of the lon^tudmal incision may also occur during 
the delivery of the foetus. 

(5) Rupture of the stretched lower segment, at times, in- 
volves the bladder. 

Injury to Ureters. A cervical tear, or a vaginal tear exten^g 
into the vaginal vault, may directly injure the ureter. • What is 
more likely is injury to or ligation of the ureter during attempts 
to control bleeding from such tears. 

The lower part of the ureter is likely to be involved during 
total hysterectomy for rupture of the uterus. In such cases there 
is usually a broad ligament haematoma and the normal anatomical 
relationship of the structures Is altered. 

During a caesarean section the incision in the lower segment 
may extend laterally and injure the ureters. The ureter may be 
accidentally ligatured whilst controlling bleeding at the lateral 
angle of the incision. 

Management. Immediately after a difBcult vaginal ddivery, 
instrumental or otherwise, the vagina and the cervix should be 
inspected by a speculum. 

If a vesico-vaginal fistula results, an indwelling catheter must 
be kept for 4 to 6 weeks. Spontaneous healing of the fistula com- 
monly occurs on maintaining asepsis, and keeping the bladder 
empty. 

Repair of a vesico-vaginal fistula should not be undertaken 
for atleast two months after delivery, as during this period, spon- 
taneous healing is likely to occur; besides an early repair fails 
because of friability of the tissues. 

Urinary Calculus Associated %vitb Pregnancy 

Calculus may be in the kidney, in the ureter, or in the blad- 
der. Considering the physiolo^cal stasis of urine in the pelvis oi 
the kidney in pregnant women, formation of a renal calculus dur« 
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xng pregnancy is rare. Pregnancy may occur in women who al- 
ready have a calculus in their kidney and, as a rule, such calculi 
are asymptomatic dunng pregnancy. Ecnal colic is rare due to 
dilatation and hypomotility of ureteric musculature. 

Ihc advisability of the surgical removal of the renal or ure- 
teric calculus during pregnancy depends on the term of pregnancy. 
During the first half of pregnancy, surgical removal can be under- 
taken without much risk of interrupting pregnancy, but in the 
later half of pregnancy it is wiser to postpone surgical procedure, 
until four to six weeks after delivery. 

Access to ureteric calculus after the fifth month is difScuIt or 
even impossible. 

A bladder stone may rarely cause dystocia during labour. At 
the N.W.M. Hospital, on one occasion, a bladder stone of the size 
of a hen’s egg advanced below the presenting part during labour. 
It was removed by vaginal cystotomy during labour. Repair of 
the vesical and vaginal incisions was done immediately after 
delivery. 


E«fercnce» 

Anderson G, W., Rlcc C. C. £e Harris B. A.: Jour. Obst & Gjmec. Suxv.; 4, 
737, 1919. 

Punnell J. W., Klawaus A. H. & CoutreU T. L. C: Araer. Jour. Obst. & Gynec.; 
CT, 1379, 1954. 

Millar W. Jour. Obst & Cyncc. Brit Emp.; Ctt. 868, 1953. 

Morris Nj Jour. Obst & Gynec. Brit Erep.; 59, 822, 1932. 



CHAPTER 7 


VENEREAL DISEASES ASSOCIATED WITH 
PREGNANCY 


Syphilis 
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infection occurs just prior to or after conception, the usual signs 
and symptoms of syphilis arc suppressed, and even when they ap- 
pear they tend to be less severe than in the non»pregnant state. 
HouUne serological tests in the prenatal clinic appear to be the 
only method of diagnosing most of the cases. 

Effect of Syplulis on Pregnancy. Untreated syphilis is a cause 
of intrauterine or post natal death of the foetus. It was formerly 
believed that syphilis was a cause of early abortions but, since 
Treponema are unable to cross the placental barrier during the 
early months of pregnancy, it is unlikely to lead to abortion. If 
the mother is infected late in pregnancy, the child may escape 
transplacental infection but may got infected during its passage 
along the birth canal. 

The obstetric history of an tmtrcated case of syphilis is often 
suggestive. The woman has one or more macerated premature de- 
liveries than perhaps a full term stillbirth, followed by birth of a 
syphilitic infant. Birth of repeated macerated babies is strongly 
suggestive of maternal syphilis as the cause, even when serological 
tests are negative. 

Manifestations of Early Congenital Syphilis. Congenital syphi- 
lis ^ers from acquired syphilis in that in the former there is a 
complete absence of primary lesions and secondary and tertiary 
lesions are present at the same time. Primary syphilitic lesions 
lie in the placenta. At birth, the baby is apparently normal. Signs 
of syphilis begin to appear by 6-8 weeks. 

. Hcpotospicnomcgaly. This is the most frequent finding in 
early congenital syphilis. Though jaundice is rare, a slight icteric 
tinge may be seen on the skin of the infant. There may be an 
assodated oedema due to hepatic insuiHciency and lowered serum 
proteins with reversal of the albumin globulin ratio. 

Skin Cestons. The fesjons are so varied in appearance that 
one should invariably think of syphilis when confronted with an 
eruption in which the diagnosis is in doubt. Particularly so, if the 
rash is in the napkin area. Syphilis very frequently involves the 
palms and the soles. The skin of these parts show desquamation, 
and sometimes, a bulloirs eruption. Condylomata lata appear about 
the anus and the vulva. On the ricin, rashes similar to those in 
secondary syphilis in the adult, may occur. The hair is frequently 
thin, the nails dystrophic and claw-like, and paronychia may be 
present (Plate 98). • 

SnuSles. This is a frequent finding and may be the first mani- 
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festation of the disease. Breathing is obstructed by syphilitic rhini- 
tis, and there may be a discharge which is blood tinged, causing 
interference with, breathing and nursing. Any discharge in an in- 
fant wMch does not respond to treatment quickly, should be re- 
garded with suspicion. 

Anaemia, generalized oedema, and meningo-vascular leaons, 
may also occur. Osteochondritis is of frequent occurrence, and can 
be demonstrated by X-rays. Ihe bone changes are characteristic 
near the epiphysis where the normal growth of the bone is inter- 
fered with. 'Ihere is increase in density, and irregularity in the 
zone of provisional calcification. The long bones are particularly 
afiected. Periostitis is usually present. Another bone lesion, dac- 
tylitis, affects the phalanges and has to be ^tinguished from tuber- 
culous dactylitis. This latter condition will show bony destructive 
changes in the X-ray plate, which may go on to fistula formation. 

Stigmata of Early Congenital Syphilis. As a result of rhinitis 
the growth of the nasal bones may be Interfered with, giving rise 
to “saddle nose” deformity. The permanent teeth are frequently 
affected long before they have erupted. 2.ater, the central incisors, 
and sometimes, the lateral incisors, at eruption, show notching 
from erosion of the enamel, HuCcheuson's Teeth. The teeth are 
widely spaced, and show a broad base and narrow taper. The per- 
manent upper molars are “dome shaped”, poorly enamelled, and 
liable to decay. Rhagades or radiating sears occur about the mouth 
and anus as fissures. 

Treatment, The treatment of syphilis has been entirdy chang- 
ed within the last few years with the advent of penicillin. It would 
be a good thing, however, to make a brief statement of conditions 
that prevailed till recently, if only to show the great advantages 
that penicillin offers. 

It was customary for a case of primary sero-negative syphilis 
to receive atleast thirty inlecUons each of arsenic and bismuth. If 
the case was sero-poritive an ectra ten injections of each drug were 
administered. Alternating “courses” of arsenic and bismuth, ten 
injections comprising a course, were administered. This treat- 
ment was very effective, and penicillin today does not give better 
results. However, when one considers the length of time involved 
in the treatment with the heavy metals and their many toxic ef- 
fects, penicillin, which is equally effective in a period of a few 
days and with negligible toxic effects, should definitely be consi- 
dered the drug of choice. 
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. Particularly is this the case in the treatment of maternal and 
infant syphilis, as the syphilitic process is halted in the mitiimnfp 
of time. In fact, it has been found that penicillin given to the preg- 
nant mother even in the later stages of pregnancy has proved most 
effective. Although considered unnecessary by many , we would 
advise, in the present stage of our e3q>erience, a repetition of the 
penicillin course in each succeeding pregnancy, given between the 
third and the fifth month. Where ample facilities exist for a re- 
gular month to month follow up of the patient, petiicillin alone 
would be the treatment of choice. 

Aureomycin, chloromycetin and terramycin have been proved 
to have spirochaeticidal action, but they have not been fully eva- 
luated. 

PeniejUin in Adult Syphilis. Penicillin may be given in dif- 
ferent ways. If the sodium cr 3 'stallme salt is used, it is customary 
to give 60,000 units every three hours, day and night, for a total 
of ninety injections. This keeps the penicillin in the blood at an 
adequate level to deal with the infection. More recently, the pro- 
caine salt of penicillin was combined with 2 per cent alluminium 
xnonostearate, which is a water repellent. 600,000 units injected 
intramuscularly maintain an adequate serum level for a period of 
72 to 96 hours. Penicillin aluminium monostearate, P.A.M, is very 
widely used. It can be given to ambulatory patients. The total 
dose is six million units. This can be administered as daily in- 
jections of 2 C.C. containing 600,000 units for a period of ten days. 
Some syphilologvsts prefer to ©ve the injections at two or three 
days interval, the total dose remaining the same. These various 
schedules have been tried out in America and Europe, and have 
been found to be equally efficacious. 

In congenital syphilis, under the age of six months, an ade- 
quate schedule of treatment would be the following; Total dose 
of 200,000 units of penicillin per pound of body weight. This should 
be divided into 120 equal doses of crystalline penicillin G sodium 
every three hours, or, if P.A.M. is given, 300,000 units once daily 
for ten injections. In older children, the dosage is the same as for 
the adult. 


Gonorrhoea 


The course of acute gononhoea contracted during pregnancy 
is similar to the disease in the non-pregnant state. The common 
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sites o£ itifectioa are tke urethra, the Bartholin’s glands, and the 
endoccrvix. As the upper part o£ the cervix is scaled by a mucus 
plug, spread of infection to the Fallopian tubes and the pelvic peri- 
toneum cannot occur. 

A woman who has had gonorrhoea prior to conception, and 
1ms subacute or chronic gonorrhoea in the lower genital canal, u 
likely to have a flare up of the dormant infection during labour. 
Ascending infection of the uterus, the Fallopian tubes, and pelric 
pentoneum, is then likely to occur. 

The infection of the eyes of the new bom during its passage 
through the genital canal is a serious compUcation, and unless 
promptly treated, ulceration of the cornea with resultant opacity, 
or panopthalmitis may result Any purulent discharge from the 
eyes on the second or the third day, should be promptly diagnosed 
by Gram staining of a smear of pus, and vigorously treated to pre- 
vent complications. 

Prophylactic use of instillation of 1 per cent silver nitrate solu- 
tion into the eyes immediately after birth, advocated by Crede, 
was formerly universally practised, but at the present time it is 
considered by many as tinreliable and irritating. Some people have 
suggested the prophylactic use of penicillin eye ointment, or peni- 
cillin eye drops, to prevent ophthalmia neonatorum, and claimed 
very good results. 
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CHAPTER 8 


MENTAL AND NERVOUS DISEASES ASSOCIATED 
WITH PREGNANCY 

Epilepsy 

. Pregnancy frequently occurs in epileptic women and the 
character and frequency of fits may remain unaffected. In some 
cases, the seizures are Increased and may induce a status epilep- 
ticus. 

DiiHculty in diagnosis occurs when epilepsy manifests first 
during pregnancy, as then it needs to be differentiated from eclamp- 
sia. The absence of chief signs of toxaemias of pregnancy, namely, 
oedema, hypertension and aibumlnuria, helps in reaching a cor> 
rect diagnosis. 

' The treatment of epilepsy in the pregnant is the same as in the 
&on>pregnant. The hereditary factor has to be considered, but the 
risk of epilepsy being transmitted is not more than 1 in 10, and 
therefore therapeutic abortion is not indicated. 

■ Chorea 

It is a rare complication occurring once in several thousand 
deliveries. Ellis reported 4 cases in 39,000 pregnancies at the Bos- 
ton Lying-in Hospital. Most of the cases have a history of preced- 
ing streptococcic rheumatic infection, and show evidence of endo- 
carditis. Pregnancy is xmaffected by chorea as shown by the recent 
study of Beresford and Graham, fo 127 cases collected from vari- 
ous British hospitals between 1938 and 1948, there was only one 
death as a direct result of chorea. Psychosis is a serious complica- 
tion of chorea. The treatment of chorea is by hypnotic drugs as 
in non-pregnant women. 

Cerebro-vascular Accidents Duzing Pregnancy 

Intracranial haemorrhage is a much more common accident, 
and a cause of maternal death, than, is generally realised. The com- 
monest cerebro-vascular accident is subarachnoid haemorrhage 
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caused by the rupture of either a congenital aneurysm in the ‘circle 
of Willis’ or by an angiomatous malformation. Thb accident is 
commonest during the third trimester of pregnant', which is the 
peak period of cardiac load. Only 25 per cent of cases occur during 
labour or immediately after delivery, so that the sudden strkn of 
labour seems to play a comparatively minor part. In 1963, Mukh* 
erji reported two cases of intra-cerebral haemorrhage fobouing 
delivery. (1 

Headache and vomiting are such common symptoms of preg- 
nancy that it is not surprising that the occurrence of cerehro-vas- 
cular accident is frequently missed. An unexplained coma, with 
or without neck rigidity and convulsions, or a persistent headache 
with or without focal signs, must be investigated. 

Lumbar puncture under manometric control must be done. If 
the cerebro spinal fluid is blood-stained, or the supematent fluid 
is xanthochromic, cerebral angiography must be carried out with- 
out delay. The cerebro spinal fluid may be blood stained in case 
of severe toxaemia with hypertension, cerebral oedema, or vaso- 
constriction as a result of several fits. Normal blood pressure and 
tuine report exclude pregnancy toxaemia. 

la older women with arteriosclerosis, the haemorrhage is 
usually intra-cerebraL The prognosis is poor and surgery has littU 
place. In young women with normal kidneys and cardio-vasctilar 
system, surgical evacuation of hacmatoma is often successful, with 
none or slight residual debility. 

Neuritis 

Severe and fatal neuritis is a rare complication of pregnancy, 
but neuritis of a single nerve is more common. Often, fatal cases 
of polyneuritis accompany or follow hyperemesis gravidarum. “Ibe 
etiology is not definite, but there is no doubt that it is due to defi- 
cient intake of vitamin B complex. It is, therefore, advisable to 
give vitamin B complex to all pregnant women. 

Poliomyelitis 

Pregnant women are said to be more susceptible to poliomye- 
litis than non-pregnant on^ The virus of poliomyelitis rarely 
crosses the placental barrier, but a few cases of placental transfer 
'^ve been reported. 
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Poliomyelitis does not affect uterine motility, and a normal va- 
ginal delivery is usually possible. 
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CHAPTER 9 


VIRUS AND PROTOZOAL DISEASES ASSOCIATED 
WITH PREGNANCY 

Viral Diseases 

Before 1941, virus infections during pregnancy had a limited 
c l inical interest. In that year, Gregg reported from Australia a 
series of 78 cases of congenital cataract, in 44 of whom a congenital 
heart lesion was also present. He drew attention to the clinical 
evidence that in G7 of these cases, the mother bad suffered from 
an attack of rubella during pregnancy. As a result of this, interest 
was stimulated in the relationship between congenital foetal aV 
normalities and rubella. Later, surveys were carried out which 
included maternal infection with other common virus diseases, sudx 
as measles, influenza, small pox and chicken pox. The authoritative 
report of M a ns en, Logen and Loy in 1960, published by the Bri- 
tish Ministry of Health, reveals interesting data and several of 
their conclusions have been included below. 

Small Pox. Infection during the early weeks is likely to lead 
to abortion. When small pox occurs later in pregnancy, there is a 
possibility of the infant being bom with fresh pustules or pock 
marks depending on how near term the mother had small pox. The 
virus of small pox can cross the placental harrier from early preg- 
nancy. Though the mother may be immune, the virus contracted 
through exposure to small pox during pregnancy, can reach the 
foetus, without the mother developing the disease. 

During pregnancy, virulent form of haemorrhagic small pox 
is now and again observed. Sharp rise of temperature and intense 
backache are the most prominent symptoms, and a diagno^ of 
small pox is made on the basis of these two symptoms even before 
the rash develops. The patient becomes severely toxic, and fre- 
quenUy dies in a couple of days after the eruption of the haemor- 
rhagic pustular rash. 

Primary or secondary vaccination during pregnancy should 
be done whenever there is an epidemic of small pox. Though there 
is a riight potential risk of congenital malformation occurring in 
the child as a result of vaccination in the first trimester of preg- 
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nancy, it mxist be done without hesitation for the safety of the 
mother. 

Varicella (Chicken Pox}. The virus of chicken pox crosses the 
placental barrier, and the infant may be bom with the typical rash 
if the mother gets infected near term. The investigations of Man- 
sen, Logan and Loy indicate that chicken pox docs not cause foetal 
maldevcIopmcnL 

Rubella. The relation between maternal rubella and subse- 
quent congenital foetal abnormalities has been established. The 
virus circulates in the maternal blood during the incubation period 
and crosses the placental barrier. In 55B cases collected by Swan, 
rubella was contracted by the mother in the first four months of 
pregnancy in 519, l,e. 93 per cent. The time at which the rubella 
infection occurs is therefore important, and congenital foetal ab- 
normalities arc rare following rubella infection occurring after the 
fourth month. 

The commonest abnormalities are: bilateral central cataract, 
deaf mutism, and cardiac lesions. Other recorded lesions ore micro- 
cephaly, mental dcGciency, bupbthalmos, microphthalmos, and vari- 
ous deformities of the skeletal and nervous systems. Once differen- 
tiation has taken place in any organ, it is not damaged by the 
rubella virus. 

The nature of abnormality is closely related to the time when 
the 'mother contracts rubella. When infection is in the fourth to 
the sixth week of pregnancy, ocular defects most commonly occur. 
In the fifth to the ninth week, congenital cardiac lesioiis most fre- 
quently occur, the common cardiac malformations being patent 
ductus and inter-veniricular septal defect. Deafness occurs when 
infection is betsveen the eighth and the twelfth week. 

The high incidence of foetal defects reported in Australia is 
fortunately not found in other countries. It probably varies in dif- 
ferent epidemics. A certain degree of lifelong acquired immunity 
exists in persons who have bad rubella during childhood, but cases 
have been reported where the pregnant woman, as a result of hav- 
ing come in contact with a person Imvlng rubella, delivered a de- 
formed infant, although she did not herself manifest clinical evi- 
dence of rubella. 

The question of therapeutic abortion arises when a pregnant 
woman has developed rubella in the first trimester of pregnancy, 
and this procedure is justifiable. As the law stands at present, the 
termination of pregnancy to avoid a deformed child is illegal. 
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Measles. Maternal measles towards terra, frequently results 
in premature labour. The child in such cases may be bora with 
a rash, or develop measles within two weeks after birth, which 
proves that the virus o£ measles crosses the placental barrier. 
Measles contracted during early weeks of gestation, frequently 
leads to abortion. 

klason ct al, hrom a study of 103 cases of measles during preg* 
nancy, found foetal abnormalities in 7 per cent, which is consi* 
derably higher than the control figure of 2.8 per cent. However, a 
definite relationship between the development of foetal abnormali* 
ties and the term of gestation could not be established, as in rubella. 

Influenza. As in other acute infectious diseases, infiuenza in the 
early months frequently leads to abortion, and in the later months 
to premature delivery. 

Recently, Coffey and Jessop studied 663 women who develop- 
ed Asian influenza during the first trimester, and found that the 
incidence of congenital abnormalities in tbc Infants was 2.4 times 
higher than in a control series. But, in several other studies, there 
was no evidence of foetal abnormalities when the mother con* 
tracted influenza in the first trimester. 

Parasitic (Protozoal) Diseases 

Malaria. Some years ago, malaria was a common aflbetion, 
and naturally, pregnant women suffered from it. But, in recent 
years, the incidence of malaria has been considerably reduced in 
many parts of India. The infection may be Benign Tertian or 
Malignant Tertian. 

A woman who has latent malaria is likely to have sudden exa- 
cerbation. On the other hand, an acute infection may occur dur- 
ing pregnancy. In either case, high temperature with rigors is 
likely to cause abortion or premature delivery. As a rule, infection 
with Benign Tertian parasite is unlikely to disturb pregnancyi but 
with Malignant Tertian infection, premature termination of preS* 
nancy is prone to occur. Cerebral malaria is the most grave form 
of the disease, and it is then difficult to differentiate the convulsions 
and coma caused by cerebral malaria from eclampsia. Cerebral 
malaria is frequently fatal. 

Clinical evidence indicates that merozites do not cross an in- 
tact placental harrier, but when there is rupture of the villi, as 
during labour, the placental defect so caused, allows the merozites 
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to enter the foetal circulation. 

MaTiagement. Before the introduction of various drugs which 
act on the erythrocytic cycle of the malarial parasite and suppress 
the disease, quinine was the only available drug. The drug com- 
monly used today are mepacrine, 200 mg. four times a day for the 
first day, and then 100 mg. three times a day for a week. Chloro- 
quine base is given by mouth, 600 mg. as the first dose, 300 mg. 
after six hours, and then 300 mg. daily for a further period of two 
days. For cases of cerebral malaria, 400 mg. of Chlroquine base is 
given slowly, as an intravenous drip, dissolved in 500 mi of nor- 
mal saline. 

Toxoplasmosis. In 1937, Wolf and Cowan described toxoplas- 
mosis. The protozoon is commonly foimd in rodents and birds. 
Though tile pregnant woman may not show any sign of the disease, 
it is found to he transmissible to the foetus. After reaching the 
foetus, it may cause foetal death, or premature delivery, or the 
child may present evidence of the disease at birth, or in the first 
few days of life. Infection of the foetus occurs only during the 
active stage of the disease, and there is no danger of infection in 
a subsequent pregnancy. 

Ihe clinical manifestatiozis of the disease are fever, a maculo- 
papular rash, hepatomegaly, lymphadenopathy, jaundice and con- 
vulsions. In over 90 per cent of the cases there is choroido-retinilis, 
and examination of the ocular fundi is useful in diagnosis. In many 
cases, there is cerebral calcification, and an X-ray of the skull 
should be taken. The cerebro-spinal fluid is xanthochromic and 
contains many cells, and the parasites may be present in the cen- 
trifugalized deposit. 
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CHAPTER 10 


TUMOURS COMPLICATING PREGNANCY 

Fibromyotoata 

Fibromyomata play a dual role in obstetrics. MulUple growth 
or even a small single one can impair fertility, but it is also com- 
mon to fmd pregnancy occurring in a fibromyomatous uterus. Due 
o early marriages in the low mcome group of patients in India.it 
^ uncommon to meet with cases of fibromyomata during pregnancy 
m hospitals, but as a result of late marriages in the higher income 
group such cases are frequently observed in private practice (Plate 

In the nwiority of cases, the course of pregnancy and labour 
remains unaffected. The complications arising in some of them 
ore es escribed under: (1) the effect of pregnancy, labour and 
puerpenum upon fibromyomata; (2) the effect of fibromyomata 
upon pregnancy, labour and puerperium; (3) diagnostic problems; 
aad (4) management 

^ 4 Labour and Puerperium upon Kbromyo- 

a a. e usual effect of pregnancy on these ttunours is to 
increase t etr size duo to oedema and increased vascularity. Ibe 
umo^s ecorae so soft that a pedunculated myoma is frequently 
mistaken for an ovarian cyst Within a few weeks after deUveiy, 
they become incredibly small. 

KeerMosis (‘Red Degeneration’) , Of all the degonexative 
c anges at occur in a fibromyoma, necrobiosis, 'red degeneration', 
IS commonly found during pregnancy. The cut surface is red in 
blood pigments. It emanates a peculiar 
iisy odour due to autolyais of muscle, the breaking up of proteins, 
and the formation of mereaptans. 

Histologically, it shows diffusion of blood and blood pignimU 
™ dogencrated muscle fibres and connective tissue. 

° “Tsutod growth becomes painful and tender. Rise of lem- 
are frequent symptoms. The ssnnptoms 
»-« ^ ^ ^ ^ays, and myomectomy is rarely necessaiy. 

tinn necessarily all, tumours undergo degenera- 
tion at the same time. & 
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Torsion of the pedicle o£ a subserous fibromyoma, during preg- 
nancy, is a rare complication. As the fibromyoma gets softened 
during pregnancy,- it is usuaUy mistaken for a twisted ovarian cyst. 

In/ection. It is a rare complication and infection of the growth 
can occur in one of the following ways; (1) A subserous growth 
which bos been devitalised by torsion of its pedicle may get infected 
from the surrounding adherent coils of the intestine. (2) A small 
undiagnosed fibromyoma situated in the pelvic cavity, may be trau- 
matised during the passage of the foetus alongside it, and gets in- 
fected from the adjacent colon. (3) Necrosis of a submucous 
growth bruised during childbirth, gives rise to signs and symptoms 
of puerperal sepsis. During puerperium, secondary post partum 
haemorrhage sometimes occurs from the necrosis of an infected 
submucous growth. 

Effect of Fibromyoma upon Pregnancy, Labour and Puerperium. 
Abortion. Subserous growths do not affect the course of preg- 
nancy; but multiple intraniural growths sometimes cause abortion 
by interfering with the growth of the uterus. When embedding 
occurs on a submucous fibromyoma, a very early abortion occurs, 
which is likely to be mistaken for a delayed profuse menstruation. 

Pressure Symptoms. When pregnancy occurs with a fibrom- 
yoma situated in the pelvic cavity, Impaction of the uterus in the 
early weeks is likely to occur, causing pressure on the urethra and 
the bladder with retention of urine. 

In later months of pregnancy, an excessively enlarged fibro- 
myomatous gravid uterus may give rise to cardiac and respiratory 
embarassment from pressure on the diaphragm. 

Torsion of Uterus. Sometimes, a pregnant myomatous heavy 
uterus gets twisted over the softened cervix, and gives rise to 
a clinical picture very much like concealed accidental haemorrhage. 

JiTalpresentations. A fibromyoma situated in the pelvic cavity 
is likely to cause oblique or transverse lie from the upward dis- 
placement of the foetus. Similarly, lateral displacement of the 
presenting part occurs when the fibromyoma is situated in the 
broad ligament. 

Uterine Inertia. Multiple intramural fibroids are likely to 
cause interference with normal uterine action, and lead to prolong- 
ed labour. Buckell reports uterine inertia with a prolonged first 
stage of labour in 9.1 per cent of cases. 

Interference tutth Ccruical Dilatotion. ^ cervical fibroid, ir- 
respective of its size, almost always interferes with the dilatation 
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of tliG cervix, usually necessitating on abdomin:d delivery. 

iifec/tantcal Obstruct/on to Labour, fibroids lying in Ibe n!> 
gion of the isthmus tend to be drawn upwards with the advann 
of pregnancy. But cervical fibroids fall to be thus drawn out d 
the pelvis and obstruct labour. 

Inversion of f/tcrus. A large fundal fibroid may lead to 
sion of the uterus during the third stage of labour or during ths 
puerperium. 

Su&inuoIuUon. A uterus studded witli fibroids is unlikely to 
involute normally. 

Diagntttlic Problems. Bilficuhtes in D/agnosinp PrepTwaty. 
VVlicn concepUon occurs in a uterus studded with fibromyoinata, 
there is difficulty m diagnosing pregnancy. In the early months, 
the only way of diagnosis is by a biological lest. When pregnancy 
has advanced to lG-20 weeks, external ballotlmcnt may not be pos* 
sible, and then the presence of Internal ballottment is a valuable 
sign. The presence of “uterine souffle” is misleading, as it is soroe- 
times present in a non>gravid myomatous uterus. After the fifth 
month, the foetal skeleton can be seen by an antcro posterior radio- 
graph of the abdomen. 

A uterus which is unifonnly enlarged by a slngl® intramural 
growth is likely to be mistaken for a pregnant uterus. But, when 
a pregnant uteriis is mistaken for a fibromyomatous uterus, the 
mistake is unfortunate as an unnecessary opening of the abdomen 
is done. It should therefore be a wise rule to exclude pregnancy 
before an operation, by a biological test or by radiology. 

Pregnancy in One Horn of a Bicomuate Uterus. Either the 
small, non-gravid half is considered as the uterus, and the other 
half enlarged by pregnancy is diagnosed as a fibrovnyoma, or the 
pregnancy is correctly diagnosed, and the non-gravid half, often 
displaced in the pelvic cavity, is mistaken for a fibromyoma. 

A pedunculated subserous growth softened by pregnancy. is 
often wrongly diagnosed as an ovarian cyst, more so if thar® xs 
torsion of the pedicle. 

Retention of Urine. In the second or the third month of preg- 
nancy, retention of urine by an incarcerated pelvic fibromyoma 
may bo mistaken for a retroverted incarcerated gravid uterus. The 
direction and position of the cervix aids in differentiating the two 
conditions. In a retroverted gravid uterus, the cervLx points al- 
most vertically forwards; while a pelvic fibromyoma will push the 
cervix behind the symphyris paibis, and it will be pointing dovra- 
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wards or downwards and backwards. If the external os is seen to 
be crescentic in shape, the diagnods of a posterior cervical fibro- 
myoma is made. 

DiSerential Diagnosis of ‘Red Dcgcneratio7i’ Acute Appendi- 
dtis. In the early weeks of pregnancy, red degeneration of a fibro- 
myoma situated on the right side of the uterus, is very likely to 
be mistaken for acute appendicities. Pain in the right lower ab- 
domen, tenderness, vomiting and the rise of temperature in cases 
of red degeneration closely simulate the clinical picture of acute 
appendicitis. Amenorrhoea should put the clinician on his guard, 
and a vaginal examination is usually sufficient to avoid the mistake. 
After the fourth month, when the enlarged uterus can be palpated 
per abdomen, the localised tenderness on the uterus helps in the 
diagnosis of ‘red degeneration' of a fibromyoma. 

Ectopic Pregnancy. ‘Red’ degeneration of a laterally situated 
fibromyoma in the early weeks of pregnancy, is likely to be mis- 
taken for an ectopic pregnancy. *11)6 points of diiferentiation are 
that in ectopic pregnancy all the fomices are extremely tender on 
vaginal palpation, while only one lateral iomix is tender in a red 
degenerated fibromyoma. Also, a fibromyoma is a well defined 
tumour attached to the uterus, while an ectopic mass is ill-defined, 
and is of varying consistency. 

Slanagcment During Pregnancy. The majority of cases are 
symptomless, and are diagnosed during routine prenatal examina- 
tion. A va^al examination, to exclude a pelvic growth, must be 
done. 


Retention of urine with the tumour impacted in the pelvic 
cavity, is treated by rest, enema, and the introduction of a self- 
retaining catheter. Usually, the pressure is relieved as the uterus 
becomes an abdominal organ, and surgical intervention is seldom 
necessary. 

Pressure on the diaphragm by large tumours usually occurs in 
the later part of pregnancy. Rest in Fowler’s position, and other 
general measures should be tried; but, if the discomfort becomes 
intolerable, pregnancy is terminated by rupturing the membranes, 
or by caesarean section. 

■Red degeneration’ during pregnancy is treated by rest, seda- 
hvos, analgesics, and other general measures. The acute symp- 
toms subside within a few days, but recur in the same or some 
other tumour. Myomectomy during pregnancy is serious operation. 
There is profuse bleeding from the vascular gravid uterus, with 
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chances of abortion after the operation. It should therefore be 
undertaken only under exceptional circumstances. 

Acute abdominal emergency requiring laparotomy due to tor- 
sion of a pedunculated fibromyoma or of a gravid myomatous ute- 
rus rarely arises. 

AlanogeTnent During Labour. When the fibron^omata an 
situated in the upper part of the body of the uterus, labour pro- 
ceeds normally in most cases. There may be incoordinate ulcrice 
action with prolonged first and second stages of labour. Theoreti- 
cally, the incidence of atonic post partum haemorrhage in a fibro- 
myomatous uterus should be high, but, in practice, a fifaromyoma- 
tous uterus contracts and retracts as well as a normal uterui 
Sometimes, when part of the placenta is attached to the submu- 
cous fihrorayoma, the placenta remains partially adherent, and 
causes post partum haemorrhage. Immediate manual removal is 
then necessary. 

A large tumour situated in the pelvic cavity, obstructs labo’.u 
and requires a caesarean section. Apart from enucleation of a 
myoma which comes in the way of the uterine incision, myoinct* 
tomy during caesarean section should not be performed. Not only 
is the operation prolonged, but serious loss of blood from the vas- 
cular gravid uterus makes it a dangerous procedure. Besides, there 
is a great danger of sepsis setting in. 

Tumoius of Ovary 

The association of an ovarian cyst with pregnancy is encoun- 
tered now and again. The incidence is 1 in 1500 pregnancies. Car- 
cinoma of the ovary and other solid ovarian tumours are rarely 
encountered, because they comprise not more than 20 per cent of 
all the ovarian tumours, and most of them occur after the age of 
forty. 

Any variety of ovarian cyst may occur., but the common ones 
are simple serous, papilliferous or pseudo mucinous cystadenomas, 
and dermoid cysts. Bilateral theca lutein cysts are observed in 
some cases of vesicular mole:. 

IiiHucncc of Ovarian Tumours on Pregnancy and I^abour. 
Pressure .Symptoms. An ovarian cyst, situated in the pelvic cavity 
and about the size of a foetal head, is likely to get incarcerated dur- 
ing the first three months of pregnancy, and by pressure on the 
urethra and the bladder ^ves rise to difficulties in micturition 


TUMOURS COMPLICATING PREGNANCY 


3S9 


or even retention of urine. Torsion of the ovarian cyst is most 
common during pucrperiuna, due to the sudden freedom of move- 
ment following delivery. The torsion is usually sudden, and gives 
rise to rigns and symptoms of acute abdomen. Sudden severe ab- 
dominal pain occurs and, in many, vomiting is a distressing symp- 
tom. The abdomen is distended with “guarding” of the abdominal 
muscles. When the tumour is abdominal, it is foimd to be tense 
and tender, with its motility restricted. A small twisted cyst situat- 
ed in the pelvic cavity is palpated on vaginal examination as a tense, 
tender, well-defined tumour in one of the fomices. Retention of 
urine commozUy occurs. Sometimes, the torsion is partial and gra- 
dual, and a constant, dull abdominal pain is complained of. 

Haemorrhage. Bleeding into the cyst wall, or in its cavity, 
commonly occurs with torsion of the pedicle, but bleeding may 
occur as a result of injury to it during vaginal delivery. Haemor- 
rhage into a malignant tumour Is also a rare possibility. 

Obstructed Labour. An undetected ovarian tumour in the 
pelvic cavity will prevent engagement of the presenting part, and 
obstruct labour. 

Diagnostic Problems. Diagnosis of Pregnancy. In the early 
weeks of pregnancy, a small ovarian cyst, with enlarged gravid 
uterus lying side by side, forms an indistinct pelvic mass, and un- 
less the cyst can be pushed up into the abdominal cavity, it is diffi- 
cult to confirm pregnancy without a biological test. 

Retention of Urine. Three, almost clinically similar, conditions 
give rise to retention of urine: (a) Rctroverted, incarcerated, gra- 
vid uterus; (b) gravid uterus with an incarcerated ovarian cyst; 
and (c) a pelvic haematocele. The position of the cervix is help- 
fid.m diagnosis. With a rctroverted, incarcerated, gravid uterus, 
the cervix points directly forward and is pushed behind the sym- 
physis pubis. In a pelvic haematocele, it is also pushed forward 
behind the symphysis, but is pointing directly downwards, or down- 
ward and forward. In a gravid uterus with an incarcerated ovarian 
cyst, the cervix may be pushed behind the symphysis pubis when 
the cyst is lying in the pouch of Dougles, or to one side when the 
cyst is situated laterally. On vaginal palpation, a pelvic haemato- 
cele and an incarcerated cyst with a gravid uterus are of indefinite 
outline and of varying consistency; while a retroverted, incarce- 
rated gravid uterus is smooth and is well defined. 

Differentiattort from Hydramnios. A large ovarian cyst toge- 
ther with a pregnant uterus causes an enormous distension of the 
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abdomen, giving rise to pressure on the diaphragm. A plain X-rsy 
of the abdomen will show the foetus situated on one side, ivith a 
"soft tissue shadow of the tumour on the other side. A repeat X-ray 
in another position will show the altered position of the foetus in 
hydramnios, but not so in an ovarian cyst. 

Pedunculated jihromyoma may become so soft and cystic, that 
It may be mistaken for an ovarian cyst. 

Management. During Pregnancy. There is no uniformity of 
opinion regarding the management of an uncomplicated ovariaa 
cyst accidentally detected during routine pre-natal examination. 
Some prefer to keep the case under observation during pregnancy, 
and operate only when it gets incarcerated in the pelvic cavity, or 
when it gets rivisted. 

Ovariotomy in the early weeks of pregnancy before the pla- 
centa has formed is likely to cause an abortion. When it is diag- 
nosed during the later months of pregnancy, it is not necessary to 
remove it because torsion after the sixth month rarely occurs. Be- 
sides premature labour may follow an ovariotomy. A weak abdo- 
minal scar is most likely to be formed when an operation is per- 
formed in the later months of pregnancy due to the unavoidable 
stretclUng of the abdominal wall by the gravid uterus. 

DtiTing Labour. Here again, some advocate abdominal deli- 
very and extirpation of the cyst for all cases. For a cyst lying in 
the pelvic cavity below the presenting part, a caesarean section 
and the removal of the cyst at the same lime is the only treatment 
But, when the cyst is in the abdomen above the presenting part, 
it is not always necessary to deliver by caesarean section. When 
labour progresses satisfactorily, a vaginal delivery should be al- 
lowed, and the cyst removed after delivery. In a mullipara^io 
is to be sterilized, perhaps caesarean section is a reasonable nnc 
of treatment, but to weaken the uterus by a deliberate caesarean 
section, is not advisable in other cases. A cyst might get trauma- 
tised during vaginai delivery or get twisted during the puerpcnuim 
and a close watch should be kept if vaginal delivery is allowed. 

When an ovarian cyst has obstructed labour in an outlying 
area, the best procedure of overcoming the obstruction is by direct 
incision of the cyst wall through the bulging vaginal vault. A 
unilocular cyst will immediately collapse, but in order to collapse 
a loculated cyst, the septa are broken down by the fingers. The 
cavity is lightly packed with ^uze, and the delivery is effected. 
Ideally, an Incised cyst should be immediately extirpated but in 
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the absence of facilities, the cavity is plugged by roller gauze, and 
arrangements made for the transfer of the patient to a hospital. 
Delay in removing the cyst will result in infection from the vagina 
or- the colon. Apart from infection, delay will cause adhesion of 
the cyst wall to the vaginal vault and other structure in the pelvis, 
i^moval per abdomen becomes difficult, with the added risk of 
injuring the colon. 

During Puerperium. Soon after delivery, preferably in a day 
or two, the ovarian cyst, which had been deliberately left alone 
during pregnancy or pushed up during labour, must be removed 
to eliminate any chance of torsion or infection. 

Cancer of Cervix 

Since cervical cancer is often seen during the reproductive life, 
it is sometimes foimd during pregnancy. The incidence of cervical 
cancer during pregnancy is said to be 1:3000 confinements. It is 
possible that the actual incidence is higher because the diagnosis 
of cervical malignancy is often missed during pregnancy — the vagi- 
nal bleeding usually being attributed to abortion or antepartum 
haemorrhage. - Careful speculum examination of the cervix during 
pregnancy, especially if there is any vaginal bleeding, cannot be 
too strongly advocated.- 

Diagnosis. Although examinations of vaginal smears may raise 
the possibility of cervical cancer, the diagnosis is only to be made 
on histological studies. Chronic cervicitis often assumes prolifera- 
tive features simulating malignancy during pregnancy. The epithe- 
lian cells of the cervix may be so altered during pregnancy as to 
mimic carcinoma The epithelium invariably reverts to 

normal after deliverj^vjliastly, decidual reaction of the cervical 
epithelium should not be mistaken for a carcinoma. 

Effect of Pregnancy on Cervical Cancer. Whether pregnancy 
hastens the spread of cancer is a moot point. On theoretical con- 
siderations, it may be assumed that the increased vascularity of 
pregnancy tends to accelerate the growth and spread of the cervi- 
cal cancer. “ 

Effect of Cervical Cancer on Pregnancy. JThe cancer has no 
effect on the growth of the foetus and the placenta. But haemor- 
rhage and sepsis may punctuate pregnancy, and complicate labour 
and puerperium. 

Treatment. Immediate and adequate treatment of the cancer, 
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irrespective of the stage of gestation, should be the rule. ' Any de- 
lay in instituting therapy worsens the ultimate maternal prognosis. 
On the other hand, surgical treatment inevitably means tcnni- 
nation of pregnancy, while radiotherapy may result in abortion, 
premature labour, still birth, or radiation damage to the nc%vbom. 
However, except under exceptional circumstances maternal inte- 
rests should never be sacriheed in favour of the foetus. 

I. Foetus is non-viable— 

(a) First trimester of pregnancy. The pregnancy shoiild be 
ignored and the cancer treated hy either siirgery or 
radiotherapy, dependmg on the nature of the disease. 
Radiotherapy usually results in an abortion. 

(b) Second trimester of pregnancy. 

(1) If the cancer is curable, the obtaining of a live off- 
spring is of vital importance to the parents, and the preg- 
nancy is just short of viability, curative therapy may 
be withheld to permit the foetus teach viability. In the 
meantime, the cervix may be treated by surface appli- 
cation of radium to check the growth of the lesion. 
Radiation of the foetal head can be avoided by external 
version of the foetus into breech presentation, prior to 
the use of radium. When the foetus becomes viable, 
caesarean delivery should be undertaken, followed by 
adequate therapy of the cancer. 

(2) If the cancer is curable and the foetal life not pre- 
cious, prompt treatment either^by radical hysterectomy 
or radiotherapy should 1^ undertaken. 

(3) If the cancer is advanced, palliative radiotherapy 
should be started. 

II. Foetus is Viable- 

Classical caesarean section should be done at the earliest, and 
the disease treated according to its stage. 
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LEUCORRHOEA AND VERICOSE VEINS 
ASSOCIATED WITH PREGNANCY 

Leucorihoea 

A large number of pregnant women complain of vaginal dis- 
charge. The discharge in some has been present even before the 
conception and such, a discharge is often aggravated during preg- 
nancy. In many, however, it is first observed during pregnancy. 
Vaginal discharge during pregnancy, besides causing personal in- 
convenience to the patient, has a varied clinical significance and 
therefore prompt investigation of its cause should be made. 

During the first trimester, leucorrhoea is present in many 
women due to the excess of the normal secretion resulting from 
the congestion and hyperaemia of pregnancy. The discharge is 
mucoid and non-irritating and does not require any treatment. 

The etiology of pathological discharge during pregnancy is not 
always definite and, in many, no definite cause can be found on 
investigation. The common pathological causes are: (1) monilial 
ixifection from Candida albicans, (2) trichomonas vaginalis infec- 
tion, and (3) gonorrhoeal infection. 

iVfonilial Vuluo-uaginitis. It is due to the parasite, Candida 
cibicans. The parasite is more often detected by the culture of the 
discharge than by ordinary smear examination. Statistical data 
varies widely but roughly monilial infection occurs in about 20-25 
per cent of pregnant women. It may occur at any time during 
pre^aticy but is noticed more frequently in the latter half of preg- 
nancy. The discharge is profuse, curdy and is very irritating giv- 
ing rise to vulval pruritus and dysuria. 

On examination, the vulva is oedematous, sore, red and often 
plastered with white ^urdy discharge. Speculum examination is 
painful and the vagina appears red and sore, and large amount of 
cheesy material is seen in the fornices, 

Monilial infection is particularly likely when a broad spec- 
trum antibiotic has been administered for several days. 

Treatment. The most prompt and effective treatment is to in- 
sert a vagina] speculum, swab out the irritating curdy material and 
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paint the vaginal walls by an aqueous solution of 2 per cent gentian 
violet solution. The vulva should also be painted. Pruritus and 
dysuria are relieved after one or two applica^ons but to have a 
lasting effect the treatnaent should be continued once daily for a 
week. 

Another effective treatment consists in inserting vaginal pes- 
saries containing 100,000 units of the anti-fungal antibiotic, nysta- 
tin. For the first few days, two pessaries are Inserted high up in 
the vagina just before retiring at night and the treatment Is om- 
tinued for three to four weeks by the daily insertion of one vs£?nal 
pessary. 

Trichomonas Vagtoalis Vaginitis. Donne in 1837 di^overed 
trichomonas in vaginal secretion. It is a common infection occur- 
ring at all ages, and is particularly common during pregnancy. 

Etiology. The mode of infection is obscure but certain predis- 
posing factors are present in some of the cases. Since the wide- 
spread use of antibioUcs, the incidence of trichomonal infection has 
increased. A common mode of infection of the vagina is by coitus 
with an Infected male. Socio-economic and personal hygiene have 
also causal relationship. 

Morphology. Tri^omonas vaginalis is about one and a half 
times the size of a leucocyte, has four fiagelia, a granular cytoplasm 
and a single oval nucleus. It has a constant, rapid, whiplike motion. 
A dead trichomonas cannot be distinguished from a leucocyte. For 
detecting trichomonas a wet specimen is most suitable. A drop of 
discharge collected from the posterior fomlx is placed on a clean 
slide. Two drops of normal saline are added and mixed with the 
vaginal discharge. After placing the cover slip it should be exa- 
mined immediately to detect mobile organisms. Presence of tricho- 
monas in the va^na is conclusive but a negative test is inconclusive- 
Sometimes, cases which are negative on microscopic e x a min ation 
of the smear are positive on culture. A suitable culture meditim is 
Feinburg IVhittington liquid oxoid medium. 

Clinical Features. Profuse, white or greenish yellow, watery 
discharge is the usual symptom. In some cases, the irritating dis- 
charge causes burning micturition and pruritus. 

On speculum examination, the vagina is red in the region of 
the fomices and portio va^nalis of the cervix. In some, this re- 
gion of the vagina is dotted with tiny, haemorrhagic spots. Fre- 
quently, the irritating discharge causes erosion of the cervix. 

Treatment. Many different methods of treating this obstinate 
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condition have been advocated, but none of them con be considered 
05 spcciHc. With any of the methods, discharge and irritation of 
the vulva improve rapidly and the trichomonas arc eliminated from 
the vaginal canal but, in many instances, recurrence occurs within 
a short period. 

The principles underlying the various forms of local treat* 
ment arc: to keep the vagina dry, to maintain vaginal acidity at a 
level of pH 4.5 to 5.0, to apply chemicals which are lethal to the 
organism, and to look for and correct principal sources of reinfec- 
tion. Ihe vagina Is kept dry by swabbing out the vaginal walls. 
The high level of acidity is maintained by employing glucose, lac- 
tose or pentose tvhicli is converted into lactic acid by Dodcricin’s 
bacilli, hlany clicmicals have been found to be germicidal to tri- 
chomonas of which pcntavalcnt arsenic acid, silver picratc, argy- 
rol, suipbonamidc powders and 1 per cent aqueous solutions of 
genUan violet or methylene blue arc commonly iiscd. The chief 
sources of reinfection are cervix, Skene’s ducts, Bartholin’s glands, 
bladder, urethra and rectum. In some cases the husband is res- 
ponsible for rcmfection. Reich and his associates have found a 
high incidence of resistance to treatment in cases who previously 
had subtotal hysterectomy and they attribute it to a resistant tri- 
chomonad focus in the cervical stump. 

The chief difUculty in instituting a successful cure lies in secur- 
ing intelligent co>operation of the patient As a rule, symptoms 
abate after a week of regular treatment and soon after patients 
discontinue the treatment. For treatment to be successful, at least 
eight to twelve weeks of continuous vaginal medication is neces- 
sary with frequent microscopic examination for trichomonas. 

During pregnancy, InsuSlalion of powder germicidal to tricho- 
monas should never be used. Cases of air embolism, following this 
form of treatment, have been recorded. Tablets or suppositories 
are equally efficacious. 

Oral Treatment of Trichomonas. During the last four years, 
many reports on the effects of metronidazole on trichomoniasis have 
appeared in British and French literatures. It is marketed under 
the trade name of Flagyl. 

Flagyl is given orally in 200 mg. doses, three times a day for 
7 days. During treatment, some patients ha^{>^gastro-mteslinal 
symptoms, or signs of toxic dermatological reactions occur. Symp- 
tomatic relief is obtained within 3 days in the majority of cases 
and, in all, within a week. Hie smear and culture become nega- 
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tive within a few days of the commencement of the treatment 

In as many as 33 of the 100 patients treated by Menon, moniha 
and yeast organisms occurred durmg the observation period which 
suggests that perhaps the ellect of the drug was to render the 
vagina more prone to Candida infection. In these coses, there was 
persistent discharge with pruritus. 

The failure rate, during a period of three months’ observation, 
varies and is mostly due to reinfection from the seminal fluid 
males. Menon reported a high rate of 43.7 per cent and attnbutes 
this high figure to reinfection, irregularity in taking the drug, in- 
adequate absorption, or resistant strains. 

Gonorrhoeal Infection. It has already bean described. 

Vcricosc Veins 

Vericose veins tend to be temporary and improve greatly after 
delivery and they may even disappear completely. During preg- 
nancy, vericose veins become progressively larger and more nume- 
rous throughout pregnancy. Hiey, as a rule, reappear earlier ia 
subsequent pregnancies and eventually become permanent vericose 
veins. 

Vericose veins, when they develop during the first pregnancy, 
appear in the second or the Uurd trimester. Majority of women 
who had vericose veins in a previous pregnancy developed recur- 
rent veins in the first trimester in a subsequent pregnancy. 

Etiology. Kandom autopsies on non-pregnant women showed 
absence of valves in tlie veins of one or both the legs in roughly 
40 per cent of the cases. 

Increased pressure inside the veins of the lower extremities 
during pregnancy has been demonstrated by Veal and Hussig and 
is an important etiological factor. 

Symptoms. Fatigue, heaviness and aching of the lower limbs 
are common features. Cramps in the calf muscles is also a fre- 
quent symptom. 

Treatment. Elastic bandages or stockings give some relief, 
but the present trend is the injection of Sclerosing solution into the 
lumen of the veins. This ©ves complete relief and prevents the 
spread of vericose veins and also has a cosmetic advantage. 
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SECTION VII 


ABNORMAL LABOUR 


■CHAPTER 1 

DIFFICULT LABOUR (DYSTOCIA) 

It is aot possible to have a comprehensive definition of abnor- 
mal labour. Even normal labour Is broadly defined as one in which 
the vertex presents and which results in spontaneous vaginal de- 
livery within 24 hours without gross trauma to the genital canal or 
to the foetus. The difficulty in defining abnormal labour arises from 
the fact that many causes, singly or in combination, contribute to- 
wards it. Prolongation of labour for more than 24 hours is not al- 
ways an abnormal one as frequently after irregular uterine action 
lasting for more than 24 hours labour progresses quickly and spon- 
taneous vaginal delivery occurs. On the other hand, labours which 
have lasted less than 24 hours are sometimes so abnormal as to 
demand aided delivery. Besides these, other factors which affect 
the cotirse of labour have to be taken into consideration. They arc 
age, parity, the physique and the emotional biiild up. 

The three main factors which determine the course of labour 
are: (1) efficiency of uterine action, (2) the shape and the size 
of pelvis, and (3) the size and the position of the foetus. These 
three factors were described in the past as faults in the (1) pas- 
sage, (2) passenger, and (3) power. 

General Factors Influencing Course of Labour 

Influence o£ Age. There is conclusive clinical evidence that 
primigravidae below the age of 20 have a much quicker and easier 
spontaneous delivery than at any other stage. Shiralli and Bhatt 
analysed the type of labour in 2,000 primigravidae delivered at the 
N.W.M. Hospital, Bombay, and fotmd the incidence of spontaneous 
delivery at different ages as follows: 
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The incidence of spontaneous delivery in primigravidae, re- 
ported by Baird, Duncan and Thompson in 1352 in the Aberdeea 
Maternity Hospital, was 80.3 per cent in the age group 15 to 13 
years, which gradually fell to 26.1 per cent In the age group 35 years 
and over. 

The incidence of forceps delivery increases with advancing age 
and the largest contributory factors towards thig increase are either 
faulty uterine action, or poor expulsive efforts and rigidity of the 
perineum. The incidence of forceps delivery in Baird’s series vvas 
less than 3 per cent in the age group 15 to 19 years whidi giad'^ 
ly increased and was nearly 18 per cent in the age group 35 years 
and over. 

The incidence of perineal tear and episiotomy is also low in 
the age group 15 to 19 years. It gradually increases with age and 
after the age of 25 years very few primigravidae can be delivered 
without an episiotomy. 

The caesarean section rale is very low in the age group 15 to 
19 years. It steadily rises with age and, above the age of 30 years, 
it may be as high as 20-25 per cent. Caesarean section is often 
performed in the elderly primigravidae, either as an elective pro- 
cedure or early in labour before a full trial has been given, mor® 
for securing a live child than for a difficult labour. 

Influence of Parity. It is a common clinical experience that 
the second labour is, as a rule, easy and spontaneous irrespectiv'e 
of whether the first has been spontaneous or forceps delivery. Even 
when a caesarean section has been necessary for the first, the second 
is easy and spontaneous except in those having marked dispropor- 
tion. 
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From parity 2 to parity 5, there is not much difference in the 
rate o£ spontaneous or aided delivery but after parity 5, the prob- 
lems of grande multiparac arise and Uie incidence of difHcult or 
complicated deliveries rises. 

Physique. In India, the nutritional standards of the majority 
of women of the lower income group are poor and their physical 
development corrcspondmgly low. The pelvic measurements are 
smaller than in the Western countries, but the low birth weight of 
the infants, 5 pounds to 5.5 pounds, together with early marriages 
docs not materially increase the incidence of difficult labour. In 
certain parts of the country, due to nutritional and environmental 
factors, there is still high incidence of rickety flat and triradiate 
osteomalacic pelvis. Bernard, from the study of the relationship 
of height, size xmd shape of the pelvis, found that tall women had 
pelves which were mostly gynaccoid or anthropoid, and very few 
platypelloid, while short women had a large proportion of platy- 
pelloid pelves. 

Psychosomatic Factors. The environment in which a woman 
is brought up has an important bearing in her attitude towards 
childbirth. Women of the low income group who seek hospital 
treatment behave quite differently from women of good social 
circumstances who seek individual attention as paying patients. 

In India, owing to early marriages in the hospital class of pati- 
ents, it is quite common to meet with primigravidao below the age 
of 20 years, wlulc women of good social circumstances marry late 
and primigravidae in this class are usually between 25 and 30 
years, and quite a number of them are over 30 years. The inci- 
dence of spontaneous delivery, caesarean section and forceps rates 
in the different age groups has already been discussed. 

Women of the lower income group have a hard life and their 
threshold for bearing pain is considerably hi^er than that of 
women of good social circ\ltmslanccs. As a result, the demand for 
relief of pain during childbirth in the free hospital class of patients 
is negligible in spontaneous vaginal deliveries. On the other hand. 
Women of good social circumstances are not prepared to accept 
childbirth pain as inevitable and show their anxiety during preg- 
nancy and question the attending obstetrician as to how he pro- 
poses to give relief from pain. During the last 30 years an im- 
healthy trend developed in some countries of resorting to painless 
childbirth by various forms of anaesthesia which has tended to- 
wards greater nervous tension- The recent trend towards what 

24 
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is called ‘‘childbirth without fear" is an example of the swing ui 
the opposite direction. A married woman who is fertile and partly 
cularly when a male child is bom to her has an acceptable place ia 
her home and is therefore happy to conceive and goes through her 
pregnancy and cluldbirth cheer£\illy for the i»ppy event. Tbs 
attitude is particularly noticeable in the young primigravidae of the 
lower income group. In women of good social circumstances, who 
have married late, the patient as well as the obstetrician are parti- 
cularly concerned about the child and much depends on the mature 
judgment of the obstetrician and the reassurance he can give to 
her. In his anxiety for his reputation, an obstetrician is apt to 
impart his own subconscious apprehension to his patient. 

How far and in what manner emotional factors iniluence child- 
birth is not clearly understood. It is a common experience that 
women who are nervous often have an easy delivery while those 
who appear to be placid have a difficult labour. It is argued that 
women who express their ‘fear of the xmlknown' openly are much 
more stable emotionally than those who have a subconscious emo- 
tional tension. ^ 

It is probable that functional rigidity of the cervix and inco- 
ordinate uterine action are due to an overactive sympathetic ner- 
vous system. It is likely that adrenaline secreted by the suprarenal 
glands in anxiety state has some iniluence on the uterine action. 
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CHAPTER 2 


PREMATURE RUPTURE OF MEMBRANES 

The membranes normally rupture towards the end of the first 
stage of labour or early in the second stage. The rupture is said 
to be premature when the liquor amnii egrappg ftMrmo lact.fpw 
weeks of pregnanc y or soon after the onset of labour. It should 
be stressed that a slight leakage from the hind waters towards term 
should not be considered as rupture of the membranes because in 
these cases only a small amount of liquor escapes and the leak 
seals off allowing the pregnancy to continue. When there is rup- 
ture of the membranes proper a large quantity of liquor drains 
away with the inevitable onset of labour within a short time. 

Rupture of Membranes a Few Weeks Before Term. Obstetric 
complications during pregnancy which predispose to premature 
rupture of membranes fall into two distinct categories. In the 
hrst category are the cases where there is a n overdistension of t he 
uterus due ta hydramnios or m iltiple p regnmicy. In the second, 
abnormal lie of the foetus is the wuiSive factor. 

Ouerdtstension of Uterus. Hvdramnios and multiple pre gnancy 
are the two predisposing causes. Here the progressive rise of in- 
tra-amniotic pressure results in premature rupture of the mem- 
branes. In cases of hydramnios complicated by gross foetal malfor- 
mation, premature rupture is a desirable accident In cases of 
multiple pregnancy or hydramnios with a normally developed foetus, 
prematurity of the new bom raises its own problems. Hydramnios 
as a complication in a pregnant diabetic is common and premature 
labour is desirable because intrauterine death towards term is a 
recognised complication in these cases and also becatise the com- 
paratively small size of the foetus allows an uncomplicated vaginal 
delivery. 

Abnomol Lie of Foetus. The two common ones are the-nhlir 
que or transverse lie and compotm d presentati on. In both, the 
brunt of intra amniotic pressure falls on the unsupported lower- 
most part of the membranes. As term approaches, the increasing 
intensity and frequency of uterine contractions by raising the intra 
amniotic tension predispose to rupture. Prolapse of the arm and 
cord are frequent complicating factors and unless prompt measures 
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are taken, foetal death is inevitable. Even when prompt obstetac 
aid is available, the newborn may succumb to prematurity. 

Premature Rupture at Term or soon after Onset of Labour. 
The explanation of premature rupture of the membranes in these 
cases probably lies in the physiological increase in the intra-^unnlo- 
tic pressure due to much frequent contractions of increased inten- 
sity. When the presenting part is fitting well, the 'fore’ and 
‘hind’ waters are well separated and only a small amount iroa 
the ‘fore’ waters escapes. Labour in these cases is usually un- 
eventful 

When, however, the presenting part is floating as in cepbalo- 
pelvic disproportion or other abnormal presentations, most of the 
liquor rapidly drains out from the communicating ‘fore’ and ‘hind’ 
waters. Obstetric complications in these cases, except for the fre- 
quent prolapse of the cord, pertain to the type of abnonnal pre- 
sentation. If labour progresses rapidly its course is xmeventful but, 
when labour is delayed or is prolonged, the foetus, as a result of 
Inhalation of the Infected liquor amnii, is likely to develop poeu* 
monia and succumb from it within a day or two after birth. 



CHAPTER 3 


MULTIPLE PREGNANCY 

Multiple pregnancy is grouped in this section because abnor- 
mal presentation is very common with multiple pregnancy. Be- 
sides, the normal course of labour is sometimes disturbed and even 
obstructed labour may rarely occur as a result of locking of the 
twins or due to the presence of a double monster. 

Incidence. Kedamath Das, in 1934, reviewed 186,842,231 
births from nine countries and concluded that twin pregnancy oc- 
curred once in 90 births. Hellin, in 1895, stated that twins occur- 
red once in 89 births, triplets once in 89-, quadruplets once in 89^ 
and quintuplets once in 89* (Hellin’s Law). About 30 cases of 
quintuplets and only 3 cases of sextuplets are reported. 

Multiple pregnancy is more frequent among primitive geople. 
Also, greater the fertility the greater is the incidence of multiple 
births. 

Etiology. There is no doubt that tendency to multiple preg- 
nancy is related to .bgredityr- Hereditary trait may be on the ma- 
ternal or paternal side. The incidence is greater when there 
is a family history of multiple pregnancy on both sides. The inci- 
dence of twinning is increased 4-7 times in twin producing families. 

There are two kinds of twins. Those formed from two separate 
ova discharged from the same ovary, or one from each ovary an 
fertilized by two spermatozoa are known as biflo m il ar twins. Fer 
tdization of an ovum by a single sperm and subsequently, during 
the very early stages of embryonal development, the 
the zygote into two separate parts, each capable of a separate 
lopment into a fully mature foetus, results in uniowu r 
Statistics show that-bi novular twins are 3-6 tini gs more co 
than univovular twins. , rmed in- 

Binouular Twins. As two separate foetuses are o ^ 

, dependently, they are in* fact two conceptions deve genetic 

uterus at the same time. Therefore, there cannot gex 

sim'ilarity between the two foetuses- They may e ° attached near 
OP may be of the same sex. If the fertilized ova e other in 

each other, the two separate placentae lie so e ose ©f a 

the uterus that their mar^ns coalesce givmg 
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single placenta. That this fusion is apparent is proved by the fact 
that the circulation in the two is quite separate. When the embed- 
ding of the two ova is at some distance from each other, two sepa- 
rate placentae axe formed. 

A ready way of diagnosing binovular twins is by examinatioa 
of the placenta and membranes. Since each is □ separate concep- 
tion, each will have a s^tarate amnion and a separate chorioo. 
Thus, on examination of the fused septum behveen the two a mn io- 
tic cavities, four layers of membranes will be identified (Fig. 57, 
Plate 100) . 



Foetus Papyraceus. In binovular twin pregnancy, one foetw 
may die at an early stage of embryonic development, while the 
other continues to grow normally. When the dead foetus is re- 
tained imtU the end of pregnancy, it becomes flattened from com 
prcssion between the uterine wall and the membranes. This flat- 
tened, mummified foetus is known as foetus papyraceus (Plates 
101 , 102 ). 

l/niouular Twins. In the early embryo, there is fission an 
if the fission is complete, ea^ is capable of independent develop* 
ment, but, since genetically the two embryos are identical, the 
and the other genetic characters will necessarily bo si mila r in c 
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two foetuses. The sex will be the same and so also the physical 
appearances. From medico-legal point of view it should be noted 
that finger prints are not identical. Blood group may or may not 
be the same. 

The placenta is single; there are usually two separate cords 
or there may arise from the placenta only one cord which bifur- 
cates to get attached to each foetus (Plate 103). 

There is anastomosis of the two blood systems, artery to artery 
and vein to vein. There is also arterio-venous anastomosis in the 
villi. 

Examination of the placenta does not reveal any evidence of a 
septum. Since there is one placenta, there is one common chorion 
for the two foetuses. There are usually two separate amniotic 
cavities. The septum between the two cavities will therefore con- 
sist of two membranes, the adjacent amnions. Sometimes, the two 
foetuses develop in one amniotic cavity. A rare accident in such 
a case is twisting of the umbilical cords with arrest of circulation 
and death of one or both of the foetuses (Figs. 58, 59. Plate 104) . 



Pig. S3. Placenta and membranes in uni-ovular twins. One common 
chorion and two separate amniotic cavities. 

Acardius ATnorphous. Occaaonally, as a result of anastomosis 
0 blood vessels, there is an unequal distribution of blood to the 
foetuses. If this occurs at an early stage of development, the 
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Fig. 59. Placenta and membranes in' uni>ovular twins. One ceajaaa 
chorion and one common amniotie cavitj^. 

heart of one embryo gets considerably stronger than that of the 
other and, as a rule, most of the blood from the placenta is received 
by it. The heart of the other receives less and less blood and even- 
tually it atrophies. Thus, one foetus monopolises the circulation 
and continues to grow while the other is either represented by a 
shapeless mass of tissue, acardius amorphous, or its circulation 
may be just enough to develop the lower extremities (Plate 105). 

Occasionally, monovular twins have separate placentas. Ac- 
cording to Curtius, this occurs in 3.5 per cent of cases. Ihe pre- 
sence of double or single placentas in monovular twins depends 
on the time when twining has taken place. The earlier this occurs 
the greater is the possibility of separate placentas. 

In triplet pregnanmes, three possible placental arrangenicots 
are: (1) one large placenta with a single chorion and three sepa- 
rate amnions; (2) a double placenta with one chorion and two am- 
nioirs, and a complete separate placenta with its chorion and 
amnion; or (3) three entirely separate placentas, each having ita 
amniotie and chorionic membrane. 

Super/eeundafton. This means fertilization of two ova within 
a short time of each other by ^>ermatozoa from separate coituses. 

. Superfoctotion. This tenn is used to Indicate fertilization of 






Pl-lOS. Placenta of uni-ovular twins (Courtesy. N. W. M Hospital A/«snii«, 
Soinlxiy). (p. 375 ). 



' cf unibilical cords of a lw« pregnancy developed m 

amniotic sac (Courtesy: Dr. Y. N. Aj.nfcya, Bombay), (p 375). 



PI-lCj. AmiiUjc atnorphouj. (Cvuriff]; N W M. /{urjiital Muickdi, Oumbd!/} 
(p. 3T0). 
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two ova from different ovulation periods. This does not occur in 
the humans. 

Presentations. In more than 90 per cent of cases of twin preg- 
nancy, both the foetuses lie in the long axis of the uterus, while 
in the remaining few, one or both the foetuses lie in the transverse 
axis. In about 50 per cent of cases, both the foetuses are in cepha- 
lic presentation (Fig. 60). The next common presentation is one 
head and one breech (Fig. 61). In a few, both are breech presen- 
tation} (Fig. 62). 



as breech presentation. 


The unusual combinations are, one presenting by the head or 
breech and the other as a transverse presentation. The rarest com- 
bination is both transvere presentations, one foetal sac lying above 
the other (Figs. 63, 64). 

Associated Complications of Twin Pregnancy. In the early 
months, there is a tendency for excessive vomiting. During later 
weeks, toxaemia occurs more frequently than in a single pregnancy. 

Hydramitios. Excessive liquor amnii in one of the sacs is fre- 
quently observed. Hydramnios of one of tbq sacs is more frequent 
in uniovular twins than in binovular twins, Hydramnios, super- 
vening on the already overdistended uterus due to twin pregnancy, 
often gives rise to pressure symptoms like dyspnoea and oedema 



« 03. Do^ .. b„ech pracnuUon. Fij. o, On» »,d tiu . 

fts brccch prescaUUon. 



64. Both as transverse presentation. 

^ The overdi.te»3ion elso masks the ch 
nosis of twhi pte^c^^ “ neeessaty to estabUsh the dit 

'^Ith week ^^TTt • Cannot be clinically diagnosed before t 
erme enlargement out of proportion to the peri< 
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o£ gestation arouses suspicion of multiple pregnai^cy but the size 
of the two foetuses being too small they cannot be separately pal- 
pated. A diagnosis of twin pregnancy at this early stage can only 
be established by taking an X-ray film. In mulUparae, the lax aV 
dominal wall makes the uterus unduly prominent and this fallacy 
should bo borne in mind. 

From 28 weeks onward, diagnosois can usually be made by 
abdominal palpation. When one foetus is presenting by the head 
and the other by the breech, diagnosis is simplified by palpating 
one head at the pelvic brim and the other at the fundus. As a rule, 
when both are cephalic presentations, one head is at a lugher level 
than the other and the two can be ballolted individually, but it 
should be remembered that one bead might be deeply engaged 
and msy escape palpation. It should <here/or« be advisable to al- 
ways do a vaginal examination in such suspected cases of twin 
pregnancy. When both arc presenting by breech, diagnosis is 
made by palpating the two heads at the fundus. It is difficult to 
palpate two breeches and diagnosis of twin pregnancy is seldom 
made in this way. When both heads are lying side by side at the 
same level, the globular outline and ballottment of each, indivi- 
dually, is difficult. 

The other signs, such as palpation of an undue number of limbs 
in the centre as well as on the sides and the palpation of the two 
backs, are usually made out after one has palpated two separate 
heads. In other words, these signs are corroborative and sought 
for after the diagnosis of twin pregnancy is evident from palpation 
of two heads. 

Auscultation. When twin pregnancy has been diagnosed by 
abdominal palpation, confirmation is sought for by auscultation of 
two separate heart beats. There is a difference in the two foetal 
heart rates and it is, therefore, necessary that the rates of two 
heart beats should be auscultated by two persons at the same time. 
Auscultation of two heart beats, 4-6 inches apart with a difference 
of 10 beats between the two, is strongly diagnostic of the presence 
of twin pregnancy. 

Radiological Examination. Antero-posterior plate usually re- 
veals the presence of twins but, when the foetal shadows and the 
maternal spine overlap, an additional lateral plate is required. In 
this way, superimposed foetuses can bo detected. The exposures 
should include the whole abdomen as otherwise there is a chance 
of missing one of tho two foetuses. Besides visualising the presen- 
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tatioxis of the two foetuses^ gross foetal abnormality and double 
monsters can be detected. More than two foetuses are seldom 
diagnosed by abdominal palpation, and radiography is the only 
means of diagnosis (Plates 106, 107, 108). 

Management In many cases, labour starts much earlier than 
the ejqjected date. It is usually slated that overdistension causes 
a prolonged labour but clinical experience is otherwise. In many 
cases, the duration of labour is short because, the foetuses being 
small, dilatation of the cervix and expulsion is easy. When hydram- 
nios complicates twin pregnancy, labour pains are inclined to be 
weak and labour is prolonged. 

Though normal labour is the rule in twin pregnancy, in rare 
cases locking of the twins or the presence of double monsters 
causes obstructed labour. It is therefore advisable to ascertain the 
position of the two foetuses and to exclude double monsters by 
taking a radiograph towards term. A vaginal examination during 
the first stage should be done to ascertain that only the head or 
breech of the furst foetus has descended into the pelvic cavity. If, 
by chance, the presenting part of the second foetus is also trying 
to engage at the same time, it can easily be pushed up above the 
pelvic brim. If this preliminary vaginal examination is not done, 
diagnosis would be made after the progress of labour has been ar> 
rested, and then the management would be difficult and, very 
likely, one of the foetuses would have to he sacrificed. 

Unless the lie of the 6rst foetus is transverse, its delivery is 
usually uncomplicated and should be left to nature. If the first of 
the tTiVins delivers as breech, suprapubic pressure cannot be effec- 
tively made to aid the birth of the after^coming head. 

The umbilical cord of the first foetus is divided between two 
clamps. If this precaution is not taken, the second foetus might 
lose its blood from the cut maternal end of the first cord, should 
the twins be monozygotic. The maternal side of the first cord 3^ 
bgaled as then blood loss from acridentBl ‘jumping’ of the clamp 
is prevented. Also, the clamp comes in the way during the birth 
of the second foetus. 

Immediately after the birth of the first foetus. The lie of the 
second foetus is made out by abdominal palpation because the 
previous longitudinal lie of the second foetus may suddenly be- 
come transverse after the birth of the first. In case of doubt, a 
vaginal examination should be made. If the lie has become trans- 
verse, it should be corrected by external version; but if external 
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version fails to correct the transverse lie, anaesthesia is given and, 
after rupturing the membranes, an internal cephalic or podalic 
version is perfonned as conditions permit. 

The uterus starts contracting within 10-30 minutes after the 
birth o£ the first foetus. The membranes rupture and the foetus 
progresses rapidly through the already dilated passages. The pre- 
sent trend in most clinics is to rupture the membranes of the second 
foetus immediately after ascertaining the lie of the second foetus. 

As a rule, the placenta docs not begin to separate until the 
second foetus is bom, but it may start separating after the birth of 
the first foetus giving rise to bleeding. To reduce the maternal 
blood loss and to save the foetus, delivery is then hastened by 
rupturing the membranes at once. Rarely, in binovular twins, the 
placenta of the first foetus is expelled before the birth of the second 
foetus. 

The third stage may last longer than usual because a larger 
area of placenta has to separate, but the incidence of post-partimi 
haemorrhage is not particularly high, provided the third stage is 
properly managed. An intra-muscular injection of some ergot pre- 
paration should be given immediately after the birth of the second 
foetus, 

Locked Twins. U is an extremely rare complication, the inci- 
dence being 1 in 1,000 twin labours. Lawrence, in 1949, while re- 
porting 3 cases, collected other 28 cases from literature. In this 
scries of 31 cases of locked twins, 25 were primiparae and this high 
incidence in primiparae is in agreement with other reported series 
of locked twins. It is suggested that this high incidence in primi- 
parae is due to greater uterine lone in the first than in the subse- 
quent labours. An additional factor, noted in majority of cases, 
was strong uterine conlracUons during labour. The combined 
effect of high uterine tone and strong uterine contractions caused 
impaction and locking. 

In 31 cases, the presentations associated with locking were 
breech and vertex 16, vertex and vertex 10, vertex and transverse 
4, breedi and breech L 

Breech and Vertex. By the lime locking is discovered, the 
first foetus is dead. Under general anaesthesia, an attempt is made 
to disimpact and deliver the first by breech extraction. The second 
Is then delivered by forceps. 

V’ertei and Vertex. Under anaesthesia, the second head is 
pushed up and the first foetus is delivered by forceps. If diseng- 
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agemetxt fails and the foetuses are alive, a caesarean section should 
be performed. When both are dead, the first head is perforated, 
followed by extraction of the first foetus. The second can then be 
delivered by forceps (Fig. 65). 



Vertex end Transverse. Under anaesthesia, the second trans- 
verse is disengaged and pushed up and the first is delivered by 
forceps. The second is delivered by internal podalic version and 
breech extraction. If both foetuses are alive, a caesarean section 
should be considered. 

Breech and Breech. Under anaesthesia, the second breech is 
disengaged and the first is delivered by breech extraction. Ihe 
second is also delivered by breech extraction. 
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CHAPTER 4 



FACE PRESENTATION 

Whether face presentation should be regarded as an abnormal 
presentation needs clarification. In 240 consecutive cases of face 
presentations at the N.W.M. Hospital, Bombay, 92 per cent deli- 
vered spontaneously. Except one, all cases of mento-anterior de- 
livered spontaneously. Of the mento-posterior or mento-transverse, 
more than 50 per cent delivered spontaneously. It is because of 
the few remaining cases which cause obstructed labour that face 
presentation is described as an abnormal presentation. 

Incidence. At the N.W.M. Hospital, there were 240 cases of 
face presentation among 43,842 viable confinements, an incidence 
of 1:183. Farikh reviewing the literature on face presentation 
found the incidence varying from 1:800 to 1:200. 

Etiology. For many years, contracted pelvis, multiparity, pla- 
centa' praevla, pelvic tumours, multiple pregnancy, hydramnios 
and foetal malformations were presumed to be important factors 
causing face presentation. Reviews of large series of face presen- 
tations by different writers in recent years have completely al- 
tered our concept. Except for a few cases of mild degree of pelvic 
contraction and the occasional presence of anencephaly, meningo- 
cele or dolicocephaly, all other factors to which face presentation 
was attributed, have been found to bear no causal relationship. It 
is now believed that most of the cases are primary face presenta- 
tions due to increased extensor muscular tone in the foetus. 

Afechanism of Labour. In every manner, the description of 
the mechanism of face presentation is directly the opposite of ver- 
tex presentation. In vertex presentation, the head is fully flexed 
and the engaging diameter is suboccipito-bregmatic, 9.5 cm., while 
in a face presentation the head is fully extended and the engaging 
diameter is submento-bregmatic, also 9.5 cm. Since the four posi- 
tions of face presentation are derived from the corresponding ver- 
tex presentations, the first vertex (L.O.A.) becomes, by complete 
extension of the head, right mento-posterior (R.M.P.). The four 
positions of the face corresponding to the four vertex positions 
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the. third and the fourth face are favourable, the chin being direct- 
ed anteriorly. 

Mechanism^ At the commencement of labour, with the f-Hin 
directed anteriorly, e.g. in the 3rd position L.M.A, the head enga- 
ges with the submento-bregmatic diameter, 9.5 cm. in the right 
oblique diameter of the pelvis. Towards the end of the first stage 
or during the early second stage, there is further descent, where- 
after the face rotates through one-eighth of a circle so that the 
chin comes under the symphysis. The submental region is now 
fixed under the pubic arch and face, vertex and occiput are suc- 
cessively bom by a movement of flexion of the head (in vertex 
presentation there is extension instead of flexion) . (Fig. 70) . Resti- 



ng. 70. Mechanism of birth of head in mento anterior position. A. Chin 
un4er symphysis pubis. D. Head is bom by movement of flexion. 

tution promptly occurs. This is followed by external rotation of 
the head signifying internal rotation of the shoulders, which are 
bom in a manner similar to that in vertex presentation. 

hi the first position of the face, that is the chin lying posterior- 
ly, long internal rotation through three-eighths of a circle occurs. 
Further mechanism is as in the mento-anterior position. Should 
rotation of rbin fail to occur, progress of labour is arrested until 
the chin is manually rotated. In contrast to persistent occipito- 
posterior position, a persistent mento-posterior can never deliver 
spontaneously. 

Diagnosis. Face presentation can rarely be diagnosed by ab- 
dominal palpation during pregnancy. On abdominal palpation 
when the head is floating, the cephalic prominence is on the same 
side as the back and the back cannot be distinctly palpated in its 
entire length. It is diagnosed accidentally by radiography under- 
taken during the latter part of pregnancy, either for cephalopelvic 
disproportion or for diagnosing placenta praevia. Face presenta- 
tion eludes diagnosis to such an extent that, in 60 per cent of the 
25 
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manual rotation with forceps delivery and caesarean section. Even 
when manual rotation and forceps delivery are decided upon, all 
the preparations for caesarean section should be made so that, 
should manual rotation fail, a caesarean section can be readily per- 
formed. Also, when the second stage is extended in the hope of for- 
ward rotation of the chin, the face may be jammed in the narrow 
part of the pelvis and rotation may not be possible. In any case, if 
attempts at rotation fail, a caesarean section should be promptly 
undertaken. 

Caesarean Section. A caesarean section would be the choice 
in a case of mento-posterior in an elderly primipara, previous bad 
obstetric history and cephalopelvic disproportion with the face re- 
maining at the brim. Besides these, whenever by manual rotation 
the chin fails to come forward and the foetus is in a good condi- 
tion, caesarean section should be resorted to. 

• Manual Rotation of Chin. It is performed under deep ether 
anaesthesia. A proper examination is made to find out how low 
the head has come, because even when the face is very low, the 
biparletal diameter may not have passed the brim. This apparent 
deception is because the distance between the biparletal diameter 
and the face is double the distance between the biparletal diameter 
and the vertex. After satisfying that the head has come into the 
cavity, the whole hand is passed in the vagina so that the palm lies 
over the face and the fingers below the chin. The fingers now press 
on the chin so that the head is fully extended. Maintaining the 
extension, the palm is rotated to bring the chin forward. An at- 
tempt is made to rotate the shoulders simultaneously by abdomi- 
nal manipulation. When the chin has been brought forward, the 
hand maintains it in position, while the blades of the forceps are 
applied. Easy locking of the blades indicates a satisfactory rota- 
tion. Traction is at first downwards and backwards so that exten- 
sion of the chin is maintained imtil it reaches the subpubic region. 
Now the direction of traction is gradually changed to downwards 
and then forwards to effect flexion of the head so that the face, 
vertex and the occiput are bom in succession. 

Conversion into Vertex Presentation. Formerly, textbooks 
advised that whenever face presentation was diagnosed early in 
labour, an attempt be made to convert it into a vertex presenta- 
tion. Conversion has definitely no place in mento-anterior positions 
as spontaneous delivery is the rule. As more than half the cases 
of mento-posterior rotate forward and deliver spontaneously, con- 
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version has hardly any place in the management Besides, during 
conversion a face presentation may be converted into the unfavour* 
able brow presentation. 

Alanagcmcnt of Emergency Cases. A number of cases are ad* 
mitted after labour has been prolonged, and the face is impacted 
in the pelvis. Rarely, such cases are of mento-anterior positions 
and, irrespective of the condition of the foetus, delivery by forceps 
is generally successful Most of the impacted cases are, however, 
of mento*x>osterior and mento-transverse positions. Generally, 
the foetal heart sounds are absent or very feeble, and the question 
of caesarean section does not arise, but should the foetal heart 
sounds be good, a tentative attempt at manual rotation and forceps 
should be made, failing which a caesarean section should be done. 
Craniotomy is obviously the only choice when the foetus is already 
dead or moribund. 

Internal Version. Internal version has been suggested as an 
alternative method of delivery in a face presentation but, in our 
opinion, it has no place at all firstly, when a face presentation 
is diagnosed early in labour, it should be strictly left alone. When 
it is diagnosed late in labour, internal version is hazardous because 
by then the uterus has tightly gripped the foetus. 
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CHAPTER 5 


BROW PRESENTATION 

When the attitude of the head is midway between complete 
flexion and complete extension, it is called brow presentation. Of 
all the cephalic presentations, it is the most unfavourable because 
the head has to engage in the longest diameter, mento-vertical, 
which measures 5J inches. As a rule, the head remains high above 
the pelvic brim and, if it remains tmdiagnosed until late in labour, 
it becomes dangerous both to the mother and the foetus. 

Incidence. At the N.W.M. Hospital, Bombay, there were 24 
cases of brow presentation in 43,842 viable confinements during 
the 5'year period of 1954 to 196Q, an incidence of 1 in 1826 confine- 
ments. 

Etiology. The etiology of brow presentation is almost identical 
to that of face presentation and consists of factors which interfere 
with flexion of the head or prevent its extension. Pelvic contrac- 
flon is an important etiological factor and should always be looked 
out for in all cases of brow presentation. In recent years, increas- 
ing attention is being fooised on the excessive extensor tone of 
the muscles of the back and the neck of the foetus as an etiological 
factor. A taut loop of cord round the neck may prevent flexion 
of the head and give rise to brow presentation. Premature foetus, 
twin pregnancy and dolicocephaly are some of the other etiologi- 
cal factors. 

Diagnosb. During PregnuTicy. Brow presentation cannot be 
diagnosed during pregnancy by abdominal palpation or vaginal 
examination. It is, sometimes, accidentally diagnosed by radiologi- 
cal examination imdertaken for cephalopelvic disproportion. 

DuriTvg Labour. As membranes usually rupture early and the 
head is floating, a vaginal examination is generally made to ex- 
clude prolapse of the cord. If the dilatation is only one or two 
fingers, there is suspicion of a face or a brow presentation but, when 
the cervix is half dilated, a positive diagnosis of brow presentation 
can be made by finding the supra-orbital ridges on one side and 
the anterior fontanelle on the other side. 

In neglected cases arriving late in labour, an extensive caput 
succedaneum obliterates the bony landmarks and it is only during 
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examination under anaesthesia j- 
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of labour must stop and preparations for an immediate caesarean 
section must be made.- 

In multigravidae with preyiou$ full-term spontaneous deli- 
veries, manual correction into a vertex should be considered. The 
greater the dilatation of the ceryix, the more likely is the success 
of the manipulations. As a rule, the membranes rupture early, 
and it should be carefully considered as to whether manual cor- 
rection into a vertex should be attempted through a partially dilat- 
ed cervix or one should wait for almost full dilatation. When the 
membranes are intact, one should wait for fuller dilatation, 
manipulations are carried out under full anaesthesia. The head 
is grasi>cd by the internal hand and, during relaxation, flexion is 
attempted, assisted by the external hand. After conversion, for- 
ceps should be applied if the cervix is fully dilated. The head at 
this stage is high up at the brim but, in multigravidae, slow trac- 
tion with the head maintained in flexion by the forceps, is generally 
successfuL If the cervix is not fully dilated, after conversion the 
flexion is maintained by applying Willett’s forceps to the scalp, 
with continuous traction. 

To convert a brow Into a face by increasing extension may, 
sometimes, be preferred but only when it con be converted into a 
mento-anterior position. In an occasional case, internal podalie 
version may be resorted to in a multipara with a good obstetric 
history and the membranes recently ruptured. 

Weglectcd Coses. When labour has been prolonged, an exten- 
sive caput succedaneum forms. The foetus is dead or moribund 
and perforation of the head alone may suffice, or crushing of 
the perforated head may have to be done to deliver the foetus. In 
a recent case at the N.W.M. Hospital, Bombay, the pelvis was so 
much contracted that it was not possible to deliver the head even 
after craniotomy and, eventually, a caesarean section had to be 
performed. 
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OBUQUE OR TRAKSVERSE LIE 

dorso-posterior because the ventral aspect of the foetus accom- 
modates itself better to the curvature of the spines so that the 
foetal attitude of flexion is maintained. 

As there is no mechanism of labour in shoulder presentation, 
a neglected shoulder presentation is one of the most dangerous 
complications of labour, and results in rupture of the uterus. The 
foetus invariably dies from asphyxia due to prolonged uterine re- 
traction. 

Rarely is there spontaneous delivery and that too only with a 
very premature or macerated foetus. One should never expect a 
natural termination with a full-term foetus. The two modes of 
_ natural termination are: spontaneous expulsion and spontaneous 
evolution. 

In spontaneous expulsion, the foetus becomes doubled up. The 
back is expelled first and then the feet and the head are bom to- 
gether. It can be easily realised that such an extensive doubling up 
of the foetus can only be expected in a small macerated foetus. 

In spontaneous evolution, there is considerable stretching of 
the neck. The breech is forced down the back of the pelvic cavity 
and the foetus is bom as in a breech presentation (Figs. 76, 77) . 
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radiography should be employed to locate the site of the placenta, 
as placenta prae via is a likely cause. 

In some cases of h ydramnio s. a transverse lie is found but, 
owing to large available space, the lie goes on changing from lime 
to time during pregnancy. Following rupture of the membranes, 
there is a sudden rush of liquor amnii and transverse lie is much 
more likely to occur. 

In twin pregnancy, one or both the foetuses may be in trans- 
verse lie. Sometimes, the second foetus, which was previously 
I>nng in a vertical axis, may become transverse immediately after 
the birth of the fust one. 

Sometimes, a u terus subsoptus is the cause of transverse lie. 
Whenever external version fails to convert it into a vertical lie, 
or there is a history of transverse lie in previous pregnancies, a 
subseptate uterus should be suspected. 

A pg lvi^iu mour may, occasionally, be responsible for a trans- 
verse lie. 

A transverse lie before the 28th week is due to prematurity 
and needs no comment. 

In the rare cases of advanced abdominal pregnancy, the foetus 
is mostly in the oblique lie. 

Diagnosis. During Later Months of Pregnancy. In multigra- 
vidac, there is usually no difficulty in diagnosing an oblique or a 
transverse lie through the loose abdominal wall, but, in primigra- 
vidac with fmn abdominal muscles, it is not always cosy. The 
shape of the abdomen, broad in the transverse axis or asymmetrical 
and broad in one flank, at once draws attention. The uterus, broad 
in the transverse axis, is aptly described as a 'squat' uterus. The 
head is felt in one iliac fossa and, on the opposite side, at a some- 
what higher level, the breech is palpated. By the pelvic 
grip neither head, nor breech can be palpated. When the limbs 
are palpated across the abdomen, it can be concluded that the back 
is posterior. There is no particular location of the heart sounds, 
but they are better heard when the back is anterior. 

When palpation is not conclusive, a vaginal examination aids 
diagnosis in a negative way. The pelvis is found to be empty and, 
thus, a deeply engaged head or breech is excluded. In doubtful 
cases, a radiogram is necessary to diagnose the position. 

Early in Labour with Membranes Intact. Abdominal palpa- 
tion would be as described above. On vaginal examination, a 
banana-shaped, elongated bag of waters may be felt. An ill-de- 
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fined, irregular presenting part is felt above the pelvic brim, but 
palpation should be very gentle to keep the unsupported bag of 
waters intact. 

Late in Lahour. Abdominal palpation is very difficult and 
usually inconclusive because, the liquor amnii having drained 
away, the uterus is firmly applied to the body of the foetus. The 
uterine muscle is in marked tonus and does not relax in between 
contractions. The uterus may also be tender on palpation. All 
these factors prevent the location of the different part of the foe- 
tus. Frequently, the excessive stretching of the lower uterine 
segment is indicated by the retraction ring running obliquely across 
the abdominal wall, as a furrow, alnmst at the level of the umbi- 
licus. Diagnosis now depends on vaginal examination only. 

When an arm, has prolapsed and is seen outside the vulva 
cUagnosis ol a neglected shoulder presentation is settled at once 
By suplnating the hand, the thumb points towards the head, and 
the palm indicates the ventral aspect of the foetus. When the 
hand is in the cervix or upper vagina it has to be differentiated 
from a foot The most useful and certain gttide to this differentia- 
tion is the presence ol heel in the case of the foot and the thumb 
away from the other fingers in the case of a hand (Figs. 78. 79). 



Fig. 78. Dotso anterior presentation with prolapse of the arm. 

When the arm has not prolapsed, the wedged shoulder with 
the acromion process and the clavide may be the lowest part hut. 
In other cases, the ribs with the intercostal spaces in dorso-porferior 
position and the vertebral spines, and the angle of the scapula in 
dorso-anterior positions are palpated. By foUowing the intercostal 
spaces, the fingers can be passed into the pit of the axilla; Tie 
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Fig. 79. iTorso posterior presentation with prolapse of the arm. 

head lies oa the same side as the axillary pit In some cases, even 
the clavicle can be identified. It should be remembered that the 
shoulder feels as an irregular mass without any orifice or sutures. 

Management During Pregnancy. Discovery of a shoulder pre- 
sentation before the 28th week is not of any clinical significance, and 
should be left uncorrected. Whenever a shoulder presentation, is met 
with after the 32nd week, it should be corrected by external version. 

In multigravidae, the obliquity of the uterus is first corrected 
and then, by gentle manipulations, the head can be brought over 
the pelvic brim. If the head can now be pushed into the pelvic 
cavity, no further measures are needed, but, if it remains above 
the pelvic brim, the uterus is m aintain ed in the centre by applying 
lateral pads and a binder for a few days. 

In primigravidae, pelvic contraction should be ascertained by 
external pelvimetry and a vaginal examination. If necessary, an X- 
ray pelvimetry should also be carried out A soft tissue placentogra- 
phy, to locate the site of the placenta, is also advisable as placenta 
praevia may be the cause of shoulder presentation. If pelvic contrac- 
tion is excluded, external cephalic version should be performed. 

A transverse lie, which cannot be maintained in the corrected 
position during external version, arouses a suspicion of a subsep- 
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tate uterus. A repealed transverse lie in successive pregnandes 
is suggestive of contracted pelvis or a subseptate uterus. 

Contraindications to ExtCTmal Cephalic Version. It should not 
be attempted if there has been a bout of antepartum haemorrhage. 
In the presence of a scar of a previous caesarean section, the advis* 
ability of practising version should be carefully reviewed. Eirtemal 
version has no place in a case of contracted pelvis which, in any 
case, necessitates an abdommal delivery. 

In any case, if the transverse lie recurs after performing ver- 
sion on two occasions, it should be left alone. The patient should 
be hospitalized several weeks prior to term. 

Early in Labour, (a) Membranes Intact. Shoulder presenta- 
Uon diagnosed early in UboUr, with the membranes intact, is treat- 
ed by external version. If the corrected lie of the foetus is easily 
maintained by lateral pads and a binder, labour should be allowed 
to progress naturally. 

When the corrected lie tends to become oblique after version, 
the membranes should be ruptured and the head pushed Into the 
pelvic cavity by suprapubic pressure. If an external podalic ver- 
sion has been performed, a foot is brought down into the vs^na 
so that there is no chance for the lie to change. 

(b) Membranes Recently Ruptured. In multigravuiae, ex~ 
temal cephalic or podalic version is done. With the background 
of previous normal deUveties, spontaneous delivery is to be ex- 
pected. If external version cannot be performed then internal 
podalic version should be done if the pelvis is normal After a 
podalic version, the further course of delivery will depend on the 
dilatation of cervix. When the cervix is partially dilated it b pm ent 
to wait for full dilatation of cervix. Even when the cervix is f Y 
dilated, spontaneous delivery should be aimed at and breecb extrac- 
tion carried out only when foetal distress demands it 

In primigramdoe, external cephalic version should be per- 
formed, and cephalopelvic disproportion is estimated by Puran- 
dare’s or Mulleris method. With sli^t overlapping of the head, a 
trial of labour is given. 

A caesarean section is necessary when there is marked cepha- 
lopelvic disproportion, or prolapse of the cord and in an elderly 
primigravldae, or in a muittgravida with bad obstetric history. 

Management of Neglected Cases. These are usually emergency 
admissions. The liquor amnii has completely drained awav and 
the uterus is either tonically contracted or is not completely re- 
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taxing between contractions. A retraction ring, at or just belciw 
the umbilicus, is seen as a furrow obliquely across the abdomen. 

On vaginal examination, the cervix is seldom more than' half 
dilated. It is thick and oedcmatous. The arm is almost invariably 
prolapsed and, in some, the cord is also prolapsed (Figs. 75, 76) . 

The immediate risk is rupture of the overdistended lower ute- 
rine segment and, therefore, delivery with the least possible dis- 
turbance must be effected. 

Hospital Cases. When the uterus has retracted firmly over 
the body of the foetus, an external or internal podalic version is 
not only impracticable but also dangerous to the mother, as the 
distended lower uterine segment is liable to rupture. 

The immediate need is to prevent further overdistension of 
the lower uterine segment. In hospital practice, whenever there 
is excessive distension of the lower uterine segment as indicated 
by the high situation of the retraction ring and other local or gene- 
ral signs, caesarean section should be performed. Under cover of 
antibiotics, the safety of this operation in neglected cases has in* 
creased. In support of caesarean section it may be pointed out that, 
when the abdomen is opened, it frequently found that the lower 
uterine segment is on the point of rupture. 

An alternative to caesarean section is decapitation, but it must 
be remembered that it is not always an easy procedure, and rup- 
ture of the uterus would be precipitated, in such extensively thin- 
ned out lower segment. In any case, if decapitation is successfully 
performed, the uterus must be manually explored so that if rup- 
ture is detected, immediate laparotomy can be x>crformed. 

Cases Treated Outside Hospital. There is no alternative but 
to do decapitation and to explore the uterus afterwards for possible 
rupture. In rural areas, persons well trained in obstetrics are not, 
as a rule, available and the technically diflicult operation of de- 
capitation, without proper anaesthesia and non-availability of blood, 
carncs great hazards for the mother. If rupture Is delected, the 
best that can be done is to pack the uterus and persevere with 
the treatment of shock. The mortality is evidently very high but 
this is all that can be done. 

Prognosis. Foetal. The prognosis for the foetus depends on 
the stage of labour at which the patient first comes under treat- 
ment. Cases which have been observed from the later weeks of 
pregnancy bear a favourable prognosis as a well-planned line of 
treatment is carried out in an institution. Under these conditions. 
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the foetal loss should not be any more or only slightly greater 
than in normal cases. 

The prognosis is always serious when the case is seen late in 
labour, because prolonged retraction of the uterus, following pre- 
mature rupture of the membranes, causes foetal death from as- 
phyxia. In most of the cases seen at this stage, the foetus is al- 
ready dead or moribund, 

iWateTTiaZ. Prognosis to the mother is also unfavourable in 
neglected cases of transverse lie. Rupture of the uterus is a grave 
complication and carries a high mortality. Obstetric shock, as a 
result of prolonged labour, intra-Uterlne manipulations and 

sepsis, all add to the seriousness of the condition. 
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BREECH PRESENTATION 

Although breech presentation is described as an abnormal 
presentation, it generally hacr an uncomplicated course. Apart from 
a slightly higher incidence of traxiroa to the birth canal, there is no 
other disadvantage to the mother. Its main disadvantage over 
cephalic presentation is the increased foetal death rate. When a 
comprehensive figure of foetal deaths of cases of breech, (a) com- 
plicated by some additional obstetric abnormality, (b) attended in 
a hospital by junior resident staff, and (c) delivered prematurely, 
is taken, the foetal death-rate is considerable, 10 to 20 per cent; 
but, when a separate figure for uncomplicated full-term cases is 
taken, the foetal death-rate is as low as 2 to 3 per cent. 

Incidence. During the 3-year period, 1959-1961, 774 eases of 
breech presentation were delivered at the N.W.M. Hospital, Bom- 
bay, while there were 27,649 viable births. This gives an inci- 
dence of 2.3 per cent. 


Table 


Panty 

Complete 

breech 

Breech with extended 
legs 

Footling 

Total 


(Frank breech) 



Frimipara 

93 

71 

60 

224 

Multipara 

341 

103 

106 

550 

Total 

434 

174 

166 

774 


Above table gives the analysis of these 774 cases according to 
parity and the type of breech. In primiparae, 29 per cent were 
breech with extended legs as against 18.7 per cent in the multi- 
parae. 

Breech with extended legs occurs more commonly in primi- 
parae, whereas complete breech occurs more commonly in multi- 
parae. 

Varieties. The two common presentations are: the fully flexed 
hreech (Fig. 80) and the "frank breech^ (Fig. 81). Of the other 
26 
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Fig. 82. Breech, left sacn>*anterior position. 




Fig. 84. Breech, sacro-posterior position. 
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Fig. 85. Breech, left sacro-posterior position. 
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inverted pear. In complete breech presentation, the lower pole is 
broader. These alterations in the shape are not so marked as to 
draw immediate attention, and the accoucheur usually notices the 
altered shape after he has diagnosed breech presentation by abdo> 
minal palpation. 

Palpation. In a case of complete breech presentation, the head' 
is palpated at the fundus as a round, hard and easily ballottable 
mass. The head is palpated more often under one or other costal 
arch and, less frequently, in the centre. At the lower pole, the 
breech is felt as a broad, soft and irregular mass. In both, primi' 
gravidac and multigravidac, a complete breech remains above the 
pelvic brim until the onset of labour. 

A breech with extended legs is not always easy to diagnose 
by abdominal palpation. This difficulty is particularly noted in 
pziniigravidac who have tight abdominal wall. In a complete 
breech presentation, palpation of the head at the fundus is con- 
clusive, but, in the case of breech with extended legs, the outline 
of the globular head and its balloltment are obscured by the feet 
lying alongside the head. Neither is the palpation of the lower 
pole helpful, because, several weeks before term, the small, conical 
breech engages deeply and is frequently mistaken for a head well 
doNvn in the pelvis. It is the inconclusive abdominal palpation that 
necessitates a vag'mal examination and, when that is also incon- 
clusive, an X-ray examination has to be undertaken. Besides con- 
firming the diagnosis of breech presentation, X-ray examination 
also diagnoses: (1) the variety of breech, (2) unsuspected multiple 
pregnancy, (3) foetal monstrosity, and (4) pelvic contraction. In 
a 'complete breech, the limbs arc palpated on one side or all over 
the front of the abdomen when the back is posterior. In a breech 
with extended legs, the upper limbs are tucked between the thorax 
of the foetus and its extended legs so that limbs arc palpated with 
difficulty or, frequently, not at all. 

Auscultation: The foetal heart sounds are heard above the 
umbilicus when breech is floating, but at or below the umbilicus 
when breech is engaged. 

By vaginal examination, a complete breech is palpated as an 
irregular mass high up at the brim and, if the cervix is patulous, 
one or both the feet may be felt through it. A frank breech, on 
vaginal examination, is likely to be mistaken for a head, because 
it also has a regular shape. Absence of ballottment is conclusive 
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of its being a breech. When a fontanelie or a suture is palpated 
through a patulous cervix, breedi is definitely excluded. 

After labour has been in progress for some time, the brcccb is 
easily identified by vaginal examinaUon. buttocks, the anus 
and the feet can be felt Sometimes, the scrotum can also be felt 
in a male foetus. During labour, a face, especially when oedema* 
tous, may be mistaken for breech. 

Mechanism. The engaging diameter of the breech is bi>trochan- 
tcric, 10 cms. which, in the first breech, engages in the left obli- 
que diameter. As the breech descends, there is internal rotation 
of the left buttock to the front so that it comes to lie behind tbe 
symphysis pubis, and the bl-trochanteric diameter is in the antero' 
posterior diameter of the pelvic cavity, the back facing directly 
to the left As the hreech descends further down, the trunk of the 
foetus undergoes lateral fiexion. With further descent, the posterior 
buttock negotiates the long posterior vaginal wall. The anterior 
buttock moves very little along the short anterior vaginal wall 
(Figs. 86, 87, 88). 



rig. 86. Breech descended into Figs. 87 & 88. Lateral flexion of the breech 
the pelvic cavity. in the pelvic cavity. 

The anterior buttock appears at the vulva and is bom first, 
followed by the posterior buttock. As the buttocks are being Iwrn, 
the bisacromial diameter (11 eras.) engages in the left oblique 
diameter of the brim. The abdomen, with the flexed lower limbs 
over it, is bom. Tbe chest then passes through the pelvic cavity. 
The shoulders undergo internal rotation hke the breech bringing 
tbe left or anterior shoulder under the symphysis. Tbe arms are 
bom flexed over the chest The left shoulder and the left arm 
escape from under the symphysis, and the right shoulder and the 
right arm over the perineum. 

The head is now in the lower part of the uterine cavity and 
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engages in the transverse diameter of the brim. The occiput rotates 
to the front and the head escapes from the cervix and ]ies in the 
vagina in the mid-eavity. As the occiput rotates to the front, the 
back of the foetus also comes forward from its left lateral position. 
The sagittal suture is now in antero>posterior diameter and the face 
is applied to the posterior wall of the birth canaL Upto the time 
the head leaves the cervix, uterine contractions as well as bearing 
down efforts help expjilsion of the foetus. Once the head has 
descended into the vagina, further descent is by the bearing down 
efforts on the part of the patient assisted by gentle traction by the 
attendant. As the occiput appears underneath the symphysis 
pubis, the nape of the neck lies under the sub-pubic angle which 
acts as a fulcrum and, by forward lifting of the trunk, the face, 
the brow and the vertex are delivered in succession. 

In the 3rd and 4th positions of the breech, the mechanism is 
slightly different. In left sacro-posterior position, the bi-trochan- 
teric diameter enters the pelvis in the right oblique diameter. The 
left buttock rotates forward to lie behind the symphysis pubis. 
The shoulders also engage in the right oblique diameter of the 
brim. The movements of the trunk and the head are as described 
in the previous paragraph. 

Alanagcmcnt of fircech during Pregnancy. In view of the high 
foetal mortality, It is preferable to convert the presentation to 
vertex by an external version. Before the 28th week, breech pre- 
sentation is common, the incidence being as high as 20% but be- 
tween the 28th and the 34th week, spontaneous version occurs in 
many cases of complete breech. Spontaneous version is less likely 
in breech with extended legs. 

Eixtemal Version. OptimuTn Ttjne. There is no doubt that spon- 
taneous version frequently occurs between the 28th and the 34th 
week, but it is the author’s practice to perform version soon after 
the 30th week. Version should not be delayed tiff the end of the 34th 
week for the following reasons: Breech with extended legs is dif- 
fictilt to tiim into vertex but early attempts at version at the 30th 
week, when the foetus is comparatively small and the breech is 
not deeply engaged, are more likely to be successfuL As breech 
with extended legs occurs frequently in primigravidae in whom 
the tight abdominal wall does not allow easy turning, the earlier 
the version is done, the greater the likelihood of its success. Much 
less force will be required to turn the small foetus at the 30th week 
and, therefore, the diances of premature separation of the placenta 
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and premature labour are less. Even if it becomes -a breech again, 
a second correction can be carried out a week later. ■ 

External version is done in the antenatal department; but if it 
fails, the second attempt should be made a couple of days later 
by a senior experienced person after admitting the patient into the 
hospital An aperient is preferably given a day before. If the 
second attempt fails, the question of doing the version under anacs* 
thesia and aided by relaxant drugs arises. Version under anaes- 
thesia must be done by an experienced person as imdue force by an 
inexperienced person is likely to produce undesirable caimplica- 
tions. External version under anaesthesia should only be under- 
taken if (1) version without anaesthesia has failed only due to the 
resistance of the abdominal muscles, and (2) there is border line 
pelvic contraction. Here assessment of cephalopelvic disproportion 
is of great value. 

Hazards of External Version. It must be remembered that 
external version carries some risk with it, especially when done 
under anaesthesia. In fact, it carries 1-2 per cent foetal morta- 
hty. The main hazards of cxiema! version are: (1) Rupture of 
membranes and premature labour (it is rare and if after 35 weeks 
is not senous) ; (2) separation of the placenta (if placenta is situat- 
ed on the anterior uterine wall or undue force is used); (3) intra- 
uterine foetal deaths (cord may get knotted or even tom); (4) 
cord prolapse (the risk is greater if complete breech persists); 
(5) compound presentation (rarely, breech with extended legs may 
become bead and foot presentation); and (6) rupture of the uterus 
(if done under anaesthesia or in the presence of a uterine scar). 

Contraindications. (1) In cases of prenjclaropsia and essential 
hypertension, version may precipitate accidental haemorrhage. (2) 
Version should not be attempled in cases of'placenta praevia or 
accidental haemorrhage, (3) In the presence of a previous caesa- 
rean scar, version should not be attempted. (4) It should not be 
done in cases of hydrocephalus or twins. (5) In the presence of 
gross pelvic contraction, version is superfluous, ' 

hlanagemcnt of Breech Labour. The First Stage. The manage- 
ment of the first stage is similar in a complete breech and in breech 
with extended legs, but there are certain differences whidi need 
attention. In a complete breech, the first stage is prolonged be- 
cause the membranes tend to rupture before full dilatation of the 
cervix, and further dilatation is dependent on the pressxire of the 
broad irregular breech. On the other hand, the first stage in a 
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brccch with extended legs tends to be short, because the conical, 
regular breech acts as a good dilator. Another difference between 
the two varieties of breech presentation is that the low lying, un- 
supported cord in a complete breech is likely to prolapse when the 
membranes rupture. In breech with extended legs, the cord lies 
well supported between the abdomen and the extended legs, and 
prolapse of the cord rarely occurs. 

It is advisable to keep the patient lying down throughout the 
furst stage, parUcuIarly when the breech is not engaged, as prolapse 
of the cord is almost certain to occur should the membranes rup- 
ture in a standing position. Sedatives should be given to allay ^e 
anxiety during the long wait for the cervix to dilate. An injec- 
tion of 100 mg. of pethidine is best, and it can be repeated after 4 
to 6 hours, as half or full dose, as necessary. A vaginal examina- 
tion should be made early in labour to note the dilatation of the 
cervix, the descent of the brccch, to detect the presentation of 
the cord and to assess the bony pelvis. In any case, a vaginal exa- 
mination must be made immediately after the membranes rupture 
for excluding prolapse of the cord. During the first stage, meco- 
nium is often passed, but that is due to the pressure on the abdo- 
men and is therefore not a sign of foetal distress. 

The Second Stage. As the breech begins to distend the peri- 
neum, It is advisable to carry out pudendal nerve block anaes- 
thesia and also inhltrate the perineum. In all breech deliveries, 
minor manipulations arc required and, as so much depends on the 
co-operation of the patient in bearing down efforts, a local anaes- 
thesia in the perineal region is necessary. A generous episiotomy 
is performed in all prlmigravidae and it is advisable in many multi- 
gravidae. The patient is brought to the edge of the delivery bed 
and her legs are held by an assistant on either side or by suitable 
supports. 

As the buttocks crown, the Rngers are slipped into the vagina 
by the side of the buttocks and, if the feet are felt, each foot is 
gxiided out. After the birth of the buttocks and the feet, the cord 
is felt and a loop is drawn down (Figs. 89, 90,). The object of 
drawing down the loop of the cord is to feel its pulsations. Again 
if a loop is not brought dowm it may be so stretched that it may 
tear away at the umbilicus. After the feet are bom the baby is 
held as shown in Fig. 91. The foetal trunk should now be wrap- 
ped in a warm towel to guard against external stimuli triggering 
off respiratory attempts. In a frank breech, the extended legs 
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remain pressed by the side of the body, and should be left undis- 
turbed until the popliteal region is bom. Now, by hooking a finger 
over the shin of the tibia, each leg is brought out. 

As mentioned above, the attendant must depend for delivery 
of the body on the bearing down efforts of the patient, and must 
refrain from traction on the feet. It is advisable to supplement the 
force of uterine contractions by asking an assistant to exert pres- 
sure on the fundus. With the next pain, the thorax appears at the 
vulva and, when the angles of the scapulae are seen, the feet are 
lifted forward and the hand is passed by the side of the chest to 
help the delivery of the posterior shoulder. Similarly, by pulling 
the trunk downwards the anterior shoulder is delivered. 

No sooner both the arms are delivered, the back is rotated to 
the front. It is at this stage that the operator tends to hurry the 
delivery of the head. But, it must be remembered that more babies 
are either stillborn or die later from intracranial injury, because 
the attendant becomes panicky, than by deliberate waiting for the 
head to descend into the pelvic cavity by its own weight. The 
Bums-Marshall method for the delivery of the head is useful. The 
head of the foetus is encouraged to descend into the pelvic cavity 
by letting the body hang from the vidva for one or two minutes so 
that the weight of the foetus helps descent of the head and keeps 
the head in a flexed position. When the sub-occipital region comes 
beneath the subpubic angle, the foetus is held by the ankles and 
is lifted forward towards the mother's abdomen, making sure that 
the body is not twisted at the nape of the neck (Figs. 92, 9?, 94). 



Figs. 92, ^ & 94. Bums-Marshall method of delivery of the 
aiter-comiog head. 
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By the other hand, the escape of the head from tlie vulva is con*- 
trolled. Throughout the delivery of the head, firm fundai pressure 
must be exerted to help descent and to keep flexion of the head. 

management of Complicated Breech Labour 

In spite of the fact that over 90 per cent of breech presenta- 
tions deliver normally with minimal assistance the reinalning re^ 
quire interference if there is any delay in the birth of the breech, 
shoulders or the after-coming head. 

Arrest of Brcccli. The breech, like the head, may be arrested 
at Uie brun or in any part ol the pelvis below it. ^Vben the breech 
has descended to a level below the ischial spines, assisted vaginal 
delivery is the rule, but the problem is complicated when it is 
arrested at a higher level. 

Arrest below mid-cavity. When there is delay in the birth of 
breech which has descended to the pelvic floor, it is due to ineffec- 
tive uterine contractions or rigidity of the perineum, or an outlet 
contraction. A generous episiotomy is of considerable help and, 
should the presentation be a complete breech, the feet can be easily 
reached and the legs are brought down. 

A breech with extended legs, when it has descended so low, 
very rarely causes delay. The delay is said to be due to preven- 
tion of lateral flexion of the body but pulling down a leg is very 
seldom required in breech with extended legs at this level. 

Arrest above fllid-covity. When the breech is arrested at the 
brim or at any level above the ischial spines, the problem of mana- 
gement is similar in many respects to trial labour in a vertex pre- 
sentation. 

Elective caesarean section or caesarean section early in labour 
is indicated in all primigravidae above the age of 35, and in muUL- 
gravidae witii a previous bad obstetric history. 

When cord prolapses early in labour \vith the cervix less than 
half dilated, a caesarean section is the method of choice. 

Young primigravidae and multigravidae with previous good 
obstetric history should be carefully watched until rupture of the- 
membranes. Frequently, soon after rupture of the membranes 
when the uterine contractions improve, a hitherto stationary breech 
rapidly descends. 

In a primigravida, wben the breech faUs to progress after 
rupture of the membranes, and more so in a breech with extended 
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legs, it is better to do a caesarean section. In such cases, there is, 
most likely a slight pelvic contraction and, even if the legs can be 
successfully brought down, the after-coming head would meet with 
difficulty. 

In a mulUgravida with previous good obstetric history, pelvic 
contraction can be ruled out. The delay is usually due to uterine 
inertia, and bringing down a leg should be considered. 

Delay due to Extension of Arms. Primary extension of the 
arm is very rare. It is almost always secondary during the course 
of labour. In a large number of cases, extension of the arm re- 
sults from traction applied to the buttocks. In some cases of breech 
with extended legs, the small breech comes out through an incom- 
pletely dilated cervLx but, as the chest passes through it, the arms 
may be held up and get extended. A small premature foetus may 
deliver with the arm extended, but a full term average sized foetus 
will always need assistance to bring down the extended arms. When 
the delivery of the trunk does not progress beyond the costal ar- 
ches,. a hand passed along the ventral aspect of the chest will not 
find any part of the upper limbs. 

Technique. As the arms are already extended, traction on the 
trxmk can be made without any disadvantage and in fact firm trac- 
tion, ^by holding the foetus by the ankles, must be made so that 
the shoulders and the extended arms come as low as possible. When 
the lower angle of the anterior scapula is seen, the posterior shoul- 
der is in the sacral hollow. The foetus held taut by its legs is lifted 
fonvard to bring the posterior shoulder still further down. By 
passing the band along the posterior vaginal wall, the posterior 
arm is brought down first. The hand passes over the shoulder along 
the humerus to the elbow. When the forearm is reached, the ac- 
coucheur sweeps the forearm across the face and the chest, from 
where it is brought down without difficulty (Fig. 95). 

With the posterior arm delivered, there is more room and, as a 
rule, the anterior arm is brought down by holding the foetus back- 
wards so that room is available for passing the hand between the 
symphysis pubis and the foetus. If the anterior arm cannot be 
brought down in this manner, it is first turned posterior by rotating 
the trunk of the foetxis through two right angles. Rotation is made 
so that the back from its lateral position on one side first become.? 
posterior and then comes to be on the lateral aspect of the other 
side. This is very important because rotation in the opposite 
direction \vill bring the arm behind the neck. When the arm comes 
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Fij. 9S. Deliver/ of an arm extended by the side of the head. 

to lie behind the neck, it is called “nuchal displacement” or “dorsal 
displacement" of the ann. 

Nuchal Displacement of Arm. In this case, a long rotation of 
the trunk should be carried out in the direction that takes the head 



Fig. OQ. Nuchal position of the arm. 
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away from the arm. The fingers of the nuchally displaced arm 
point to the direction of the rotation. Once the auch^ displace- 
ment is corrected, the extended arm should he delivered as des- 
cribed above (Figs. 96, 97). 



Fig. 97. CorrecUoa of the nuchal position of the aim. 

Arrest of After-coming Head. In every breech delivery, the 
forceps should be ready at hand. Some use forceps as a routine 
for delivery of the after-coming bead. The delay is either because 
there Is incomplete dilatation of the cervix, incomplete fiexion of 
the head or pelvic contraction. In many cases, firm suprapubic 
pressure helps to bring down the head low in the pelvic cavity but, 
should that not happen, forceps should be applied and the head de- 
livered. In case of delay, the jaw and shoulder traction method 
of Maurlceau, Smellie, Viet has been recommended, but it is un- 
wise to try these manoeuvres and then to decide to apply forceps. 
Forceps is such a safe and easy method that it should be used 
without hesitation when it appears that the head does not descend 
by the Bums-Marsball method. 

Jaw and shoulder traction is a drastic method and vigorous 
traction frequently results in Erb’s paralysis, haematoma of the 
stemo-mastoid, fracture of the clavicle or dislocation of the ver- 
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tebrae. No apology is made for omitting the description of this 
time-honoured method as it should now be considered as having 
outlived its time and is of academic interest only. 

Backward rotation of the occiput will often cause arrest of the 
head at the brim. Backward rotation of the trunk would never 
occur, if the attending accoucheur is careful to correct immediately 
any tendency for backward rotation of the trunk, by holding the 
foetus at the pelvic girdle and rotating the trunk forward. If, how- 
ever, the trunk and the head have already rotated backwards, the 
accoucheur has either to rotate the trunk forwards or to deliver 
the foetus in the occiput posterior position. If the arms have also 
been delivered, rotation forwards of the head is diiHcuU because 
the uterus has already firmly contracted over the head, and all 
that the accoucheur achieves is twisting of the neck with serious 
injury to the cervical spines. ^Vliile delivering the head as occiput 
posterior the child should be lifted forward towards the mother’s 
abdomen so that the nape of the neck, occiput and vertex roll over 
the perineum whUo the root^of the nose is fixed behind the pubis 
(Fig. 98). Rarely, the head may be extended and the cliin caught 
at the pelvis. ‘Ihis also needs the same manoeuvre for delivery. 

Breech Extraction, Occasionally, conditions may arise which 
may need rapid delivery of the foetus by traction on its legs. When 
the breech has already delivered and the pulsations in the cord 
suddenly become feeble, the rest of the trunk and the head is de- 
livered by traction on the legs. Breech extraction is done under 
anaesthesia whenever the breech with extended legs is above the 
ischial spines. 

Breech extraction should not be taken lightly and practised 
without an tirgent indication to deliver the foetus quickly. It is 
likely to make delivery complicated by extension of the arms and 
intracranial trauma as a result of rapid dehvery of the head. Ihe 
foetal mortality in breech extraction is as much as 25 per cent, 
and though it is partly due to the already exisUxig foetal distress, 
yet unwanted force for delivery also plays an important role in pro- 
ducing this high rate of mortality. 

Technique. The patient is brought under full inhalation anaes- 
thesia. If the breech is in the cavity it is pushed up above the 
pelvic brim. The hand is passed along the ventral aspect of the 
thigh to the popliteal fossa and as further up as is possible. The 
fingers are brought over the shin of the tibia and, by a downward 
pressure, the leg is gradually Bexed and, when the ankle is reached. 
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FiS- 05. Delivery of the &Iler-coaiing head la occiput posterior. 

traction is made on it In this manner, the leg is completely flexed 
and it is then brought down by gradual traction on the foot. The 
second leg is brought down in a similar manner. 

If the cervix is not fully dilated when the legs arc brought 
down, there will be diSlculty in the delivery of the arms and the 
aftcr'coming head. In a multipara, the cervix being more elastic 
and dilatable, there is not so great a diiBculty as in a primigravida. 
It may, on rare occasions, be advisable to incise the cervix to effect 
rapid extraction in the interests of the foetus. 

No sooner the lower angle of the scapula is seen, the arms, 
which arc almost always extended due to traction on the breech, 
are brought dovim as described above. The aftcr«coming head is 
delivered by forceps. 

Management of Neglected Breech Presentation 

Impacted Breech. ^Vbe^ breech is impacted in the midcavity, 
delivery can be effected by bringing down the leg. In hospital prac- 
tice, primigravidae should be delivered by caesarean section but, 
in multigravidao with previous good obstetric history, bringing 
down the leg is indicated. 

Technique. It must be done under general anaesthesia. The 
patient is put in lithotomy position and the hand is passed into 
the uterus along the ventral aspect of the foehis. If the breech is 
impacted, it is pushed up above the pelvic brim. Pinard, many 
years ago suggested that with the ffngcr tips in the popliteal fossa 
the leg is partially flexed and, as (he foot comes lower, it is more 
earily grasped (Elg. 99). In actual practice, however, Pinard’s 
method is not easy to practise and it is better to pass the hand 
higher until the foot is reached. The ankle is then grasped between 
the index and the middle fingers and brought down. 

When the uterus is tonically ccaitracted, any intrauterine 
27 
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Fig. dd. Bringing down iho ieg. 


manipxilaUon is not only difficult but hazardous to the mother; the 
only method available Is to deliver the breech by traction on the 
groin (Fig. 100) . Traction by hooking the lingers is not possible 



Fig. 100. Grom traction by a finger. 
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as the breech is impacted at a higher level and, even if it were pos- 
sible, it is unlikely to succeed in delivering the breech. The dead 
or moribund foetus is of secondary importance and iinn traction 
on groins by a tape passed over the groins or by a Braun’s hook will 
succeed- A deep episiotomy is of course imperative (Fig. 101) . 



Arrest of Shoulders. When a breech has delivered but fiuiher 
progress has been arrested by extension of the arms, it may be 
possible to bring down the extended arms without anaesthesia; 
but when the uterus is tonlcally contracted, deep inhalation anaes- 
thesia will be necessary to relax the cervix and the uterus. 

Arrest of After-coming Head. This is frequently due to deli- 
very of the breech through an incompletely dilated cervix, but a 
hydrocephalus may also he the cause. A hydrocephalus can be 
drained either by perforating the occipital region or, when the 
head is not accessible, by opening into the spinal canal of the al- 
ready delivered trunk and passing through it gum elastic catheter 
into the cranium. 

When the head is arrested by the incompletely dilated cervix, 
pethidine, 100 mg., is given intramuscularly and at the same time 
continuous traction is m aintain ed on the trunk. The cervix will 
dilate in the course of the next few hours, and the head will slip 
out into the vagina, Shotild the head fail to deliver after full dila- 
tation, a craniotomy will he required. 

Perinatal Mortality. The gross perinatal mortality in the 
ff.WJVr. Hospital series was 30.8 per cent which is comparable to 
that of 32.5 per cent by Bhagat and Grover from another centre in 
India. These figmes are higher than those in the West where the 
gross perinatal mortality is beriveen 20 and 25 per cent. The 
corrected perinatal mortality in the N.W.MJI. series was 8 per 
cent. The corrected perinatal mortality is arrived by excluding 
all premature births as well as all cases of breech complicated by 
toxaemia, hydramnios, multiple pregnancy, malformations, cord 
prolapse, antepartum haemorrhage, maceration and Rhesus incom- 
patibility. 
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Maternal Mortality. Hiere was one death in the N.WJ^JL 
series due to cholaemia and hepatic failure, a complication having 
no association with breech delivery. 
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CHAPTER 8 


COMPOUND PRESENTATION 

Prolapse of an extremity by the side of the presenting part is 
called a compound presentation. The commonest compound presen- 
tatlon is when there is an arm by the side of the head. Rarely, a 
foot or feet may be found by the side of the head. Goplerud and 
Eastman had 65 cases of compound presentation among 42,410 viable 
deliveries, an incidence of 1 in 652. The incidence of head and hand 
presentation was 1 in 744, of head and foot 1 in 7,068 and of breech 
and hand 1 in 10,602. 

During pregnancy, a compound presentation is diagnosed acci- 
dentally by seeing it in an X-ray Blm. If the X-ray picture is taken 
several weeks prior to full term, the presenting limb will most 
likely resume its normal position as term approaches. In any case 
nothing can be done before the onset of labour to displace the limb 
upwards. 

Head and Arm Presentation. It is likely that some of the cases 
pass unnoticed because, during labour, the head may continue to 
descend and leave the arm above it. It is usually diagnosed during 
labour when a vaginal examination is done for delay in the des- 
cent of the head (Fig. 102) , When the cervix is almost fully dilated 



Fig. 102. Compound presentation — bead and arm. 
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the arm can be pushed up easily even without anaesthesia but, 
when the cervix is partially dilated it will be necessary to give an* 
aesthesia. The arm is pushed up in between uterine contractions. 
After pushing the arm up, the head is pressed down into the brim 
by suprapubic pressure. 

Head and Foot Presentation. When both the feet are by' the 
side of head, the position of the foetus is best described as “inverted 
breech with extended logs**. In fact, the presentation may bo the 
result of external version carried out in a case of breech with 
extended legs. The head cannot enter the brim and it is not easy 
to push the feet up. A case of “inverted breech with extended 
legs” is best treated by caesarean section. Alternatively, an inter- 
nal podalic version may be performed by pushing the head up. 
Even if foetus is dead, one should resist the temptation of doing 
a craniotomy because even a perforated head cannot pass through 
the pelvis with the feet lying by its side and the tnmk splinted 
by the extended legs. 
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CHAPTER 9 


PRESENTATION AND PROUiPSE OF UMBILICAL CORD 

Definition. When, one or more loops of the umbilical cord lie 
below the presenting part, it is called presentation of the cord. 
When, after the rupture of the membranes, the cord descends into 
the vagina, it is called prolapse of the cord. Cord prolapse may 
occur either as a sequence to cord presentation, or the cord may 
be washed down from its normal position with the escape of the 
liquor amnii. 

Incidence. At the N.W.M. Hospital, Bombay, there were 97 
cases of cord prolapse during the two years, 1956*57. During the 
same period there were 17,690 viable births, which gives the in- 
cidence of 1 in 182. As these cases of cord prolapse are often ad- 
mitted as emergencies, the incidence is necessarily high in hos- 
pitals. 

Cord prolapse is more common in multigravidae and in this 
series there were 81 multigravidae and 16 primigravidae, a ratio 
of 5:1, This high incidence in multigravidae is partly explained 
by the fact that the number of confinements in multigravidae is 
considerably higher than in primigravidae and partly because the 
presenting part in a multipara frequently does not engage until 
labour has been in progress for some time. 

Etiology. Normally, the presenting part is closely applied to 
the lower uterine segment so that the bag of waters is divided into 
forewaters and hindwaters. Therefore, any condition which inter- 
feres with this close applicaUon of the presenting part to the lower 
uterine segment, allows communication between the fore and hind 
waters, and It is along the communicating space that the cord slips 
down either before or after the rupture of the membranes. The 
incidence of cord prolapse in different presentations in this series 
is tabulated below; 

Vertex. It is revealing that 60% of cord prolapse occurred in 
vertex presentations. The high incidence in cephalic presentation 
is because more than 90% of presentations are cephalic. As the 
majority of these cases occurred in multiparae, early ocupture of 
the membranes, with the head stiU at the brim, was responsible 
for this complication. 
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Year 

Vertex 

Breech 

Imrans- Brow 
verse ai^ 

Face 

Vertex 

and 

band 

Placenta 

praevia 

Total 

1956 

33 

6 

1 

1 

3 

_ 

44 

1957 

25 

9 

8 

1 

8 

2 

53 

Total 

58 

59.79^ 

15 

15 47% 

9 2 

923 % 2.06% 

11 

1134% 

2 

2.06% 

97 


Face and Broio. During the two years there was a total of 
108 cases of face and brow and there were only 2 cases of cord 
prolapse, which shows that face and brow presentations are not 
particularly lihely to cause cord prolapse. 

Breech. Zn 15 cases, cord prolapse was associated with breech 
presentation. AH the cases occurred in either complete breech or 
footling presentation. Cord prolapse rarely occurs in breech with 
extended legs as the cord lies snugly between the legs and the 
abdomen. There was no case of cord prolapse in this variety of 
breech in this series. 

Transverse. Although many cases of neglected shoulder pre- 
sentation with prolapse of the arm were admitted, yet cord pro- 
lapse occurred in 9 cases only. In shoulder presentation, prolapse 
of the cord is more likely in dorso*posterior position with the ven- 
tral aspect of the foetus towards the cervix. 

Vertex, Hand and Cord Prolapse. The frequent occurrence of 
cord prolapse in compound presentation is easily explained, but 
as in 6 of the cases there was premature labour, it is likely that a 
small foetus predisposes to this complication. 

Placenta Praevia. There were 2 cases of cord prolapse and 
both were cases of lateral placenta praevia. In lateral placenta 
praevia, the cord lies very near the cervix, and prolapse follo^ving 
the rupture of the membranes can easily occxir but, considering 
the total number of lateral placenta praevia, the incidence of cord 
prolapse is very low. 

Hydramnios. In 6 cases of cord prolapse there ^vas hydram- 
nios. The sudden rush of liquor amnii following the rupture of 
membranes must have swept the cord down. 

Malformations of Bony Pelvis, Before the advent of regular 
antenatal supervision, a contracted pelvis was the commonest cause 
of cord prolapse but regular antenatal and proper intranatal care 
has practically eliminated the danger of cord prolapse. In this 
series, there was only 1 case of cord prolapse in which a flat pelvis 
was associated. 
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Prematunty. The incidence of cord prolapse is relatively high 
in premature deliveries and in twin labours. 

Diagnosis. The only way of diagnosing cord presentation or 
prolapse is by vaginal examination. 

Presentation of Cord. As vaginal examination before ruptxire 
of the membranes is not done as a routine, a number of cases of 
presentation of the cord are obviously missed. For the same reason, 
it is not known how many cases of cord prolapse are secondary to 
cord presentation. It is usually accidentally diagnosed during vagi* 
nal examination of a case of cephalopelvic disproportion or mal- 
presentation. Cord presentation should be particularly looked for 
in primiparae with floating head. If pulsations are absent, the cord 
can easily be mistaken for Angers or toes (Fig 103) . 



Fig, 103. Presentation of the xunbilical cord. 


Prolapse of the cord is obvious when a loop of it is seen at the 
vulva (Fig. 104) . It should be anticipated in cases of hydranmios, 
trial labour, breech and transverse presentations, and a vaginal 
examination must be done soon after the membranes rupture. A 
cord may not prolapse but may lie alongside the head, occult pro- 
lapse, and the effects of compression are noticeable by an irregular 
and markedly slow heart rate during contractions, A cord lying 
alongside the head may be compressed during forceps extraction, 
and therefore, before applying the blades, its presence should al- 
ways be borne in mind during the preliminary examination (Fig. 
105). 

Prophylaxis. Undoubtedly, many cases of cord prolapse result 
from presentation of the cord remaining undiagnosed until the 
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Fig. 104. Prolapse of the umbilical cord. 



Fig. lOS. Occult prolapse of the umbilical cord. 

rupture of the membranes. In primigravidae, a floating head after 
the commencement of labour is indicative of cephalopelvie dis- 
proportion and a vaginal examination before the rupture of the 
membranes is usually done to exclude cord presentation. A 
second vaginal examination must be carried out immediately after 
the rupture of the membranes as the cord is likely to prolapse with 
uncontrolled escape of liquor amniL 

In multiparae, the head frequently remains floating until 
labour is well established and though, from the previous normal 
deliveries, there may not be any suspicion of cephalopelvie dispro- 
'S portion, a vaginal examination should be done as a routine and, 
now and again, a cord presentation will be timely diagnosed. 
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Management o£ PresentaUon of Cord. In presentation of the 
cord, as the foettis is not in any immediate danger of death by 
asphyxia from compression of the cord, all efforts must be made 
to preserve the membranes as long as possible. An injection of 
100 mg. of pethidine is given to prevent straining and the patient 
is immediately put in high Trendelenberg position in which posi- 
tion the presenting loop of the cord may recede above the present- 
ing part by the action of gravity. This posture even when it fails 
to effect recession of the cord, helps by reducing the strain on the 
lower dependent bag of membranes. The first consideration now 
is how to effect a rapid delivery of the foetus, and this will depend 
on as to whether the patient is in the hospital or not 

In hospital practice, the majority of cases of presentation of 
the cord are treated by caesarean section. The only exception is 
multiparae in whom the cervix is fully or almost fully dilated. In 
them, the membranes arc ruptured, and the foetus is delivered by 
the application of forceps in the case of a vertex presentation, or 
by pulling down the legs and rapid delivery by traction on the 
breech. ' 

Management of Prolapse of Cord. When the cord has prolaps- 
ed, the foetus is in great danger of death as a result of compression 
of the cord. The management will depend on whether the foetus 
is alive or is already dead. It is not enough to conclude death 
of the foetus from the cessation of pulsations in the cord; the foetal 
heart must be auscultated. When the foetus is dead, labour is 
allowed to progress naturally, though in an occasional case of con- 
tracted pelvis some destructive operation may be necessary. In 
cases of gross foetal malformation or extreme prematurity, labour 
is allowed to progress naturally, even when the foetus is still alive. 
In all other cases, when the foetus is alive, prompt measures are 
required in the interest of the foetus. 

Until recently, reposition of the cord by various ingenious de- 
vices was widely advocated; but these tedious and difficult mani- 
pulations carried a very high foetal mortality. The management 
of cases of prolapse of the cord has been critically reviewed in 
recent years, and reposition of the prolapsed cord is now seldom 
performed in hospital practice, though it may have some place in 
cases treated outside large institutions. 

Management of Cord Prolapse in a Hospital. The present 
trend is to perform a caesarean section in the interest of the foetus. 
All primigravidae, irrespective of the degree of the dilatation of 
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the cervix, are best treated by caesarean section. Even when the 
cervix is fully dilated caesarean section is a better choice in primi- 
gravidae than delivery by forceps because there is a likely cephalo- 
pelvic disproportion in most of the coses and the foetus is jeopard- 
ized by a difficult forceps delivery. 

In multiparae also caesarean section is the best mode of deli- 
very, the only exception being a multipara in whom cord prolapse 
occurs after full dilatation of the cervix. A quick forceps delivery 
is possible in such a case. 

During the time preparations are being made for an abdomi- 
nal operation, the. patient is put in high Trendelenberg position and 
an assistant keeps the presenting part well above the pelvic brim 
by upward pressure with his two fingers in the vagina. By this 
way compression of the cord is prevented. 

Management of Cord Prolapse outside a Hospitat Since cae- 
sarean section cannot be performed, reposition of the cord has to 
be attempted. The perinatal mortality is very high and, apart 
from prematurity, the foetal salvage will depend on the ease with 
which the cord can be repostied. Heposition of the cord before 
the cervix is less than half dilated is difficult and unsuccessful in 
most of the cases. The only method of reposition at this early stage 
of labour is by hooking the cord in a loop of roller gauze passed 
through the eye of a gum elastic catheter. The catheter is then 
passed Into the uterine cavity above the presenting part. More 
often than not, the loop of cord prolapses as the catheter is wiffi- 
drawn. 

When the cervix is more than half dilated, manual reposition 
is attempted. The loop or loops of cord are gently held in the 
palm of tile hand which is then passed into the uterine cavity above 
the presenting part. The hand is kept in position and roller gaxue 
is passed alongside the palm. As the gauze is being packed, the 
hand is gently withdrawn. The cord is prevented from coming 
down, by the support afforded by the packing. The head is pushed 
into the pelvis hy suprapulric pressure and kept pulled by appli- 
cation of a ^Villett’s scalp traction forceps, the cervix is 

fully dilated the foetus Is delivered by forceps with the gauze still 
in position. 

When the cervix is almost fully dilated and the cord prolapses, 
the foetus is immediately delivered by forceps. The operation is 
, easy in a multigrawda but difficult in a primigravida for the reasons 
stated above. 



CHAPTER 10 


ABNORMALITIES OF UTERINE ACTION IN LABOUR 

Uterine action during pregnancy and Jabour has been discussed 
in Section 4, Chapter . Abnormal uterine action is a very com- 
mon cause of prolonged labour. The types of abnormal uterine 
action and their management is described in this chapter. 

ClassIAcation 

The dassiheation of uterine action by Je^coate, given below, 
is the most comprehensive one. 

L Indlicicnt Uterine Action 

Inertia. Hypotonic inertia and normotonic inertia. 

Inco-ordinate Uterine Action. (X) Hypertonic lov/er uterine 
segment (hypertonic inertia), (2) colicky uterus—asymroetrical 
uterine action, (3) spurious labour, and (4) constriction ring or 
contraction ring dystocia. 

Cervical Dystocia. (1) Primary rigid cervix; conglutination 
of the external os; achalasia of cervix). (2) Secondary to disease 
or previovfe injury. 

IL Ovcr-cITicIcnt Uterus, (1) Precipitate labour. (2) Tonic ute- 
rine contraction and retraction. 

IncQldcut Uterine Action 

Inertia (Hypotonic Inertia)* hn this condition there is atony 
of the uterus mamfested by feeble contractions of short duration 
at long intervals. Caldeyro-Barcia considers the uterus hypotonic 
when the contractions have an abnormally low Intensity (vmder 
30 mm. Hg.) and/or abnormally low frequency (less than 2 con- 
tractions per 10 minutes). 

The causes of hypoactivity are not yet dearly established but 
the uterus has the potentiality to contract normally as is shown by 
the good response to oxytocin infusion. Hypotonic inertia may 
occur at any or all the three stages of labour. 
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Clinical J’caturcs. The first stage of labour may take several 
days. The pains occur at long intervals, last for a few seconds, and 
are so feeble that the patient hardly experiences any pain. Fre- 
quently, they stop entirely for several hours but when they reappear 
they are stronger. The foetus is not in danger even when the mem- 
branes rupture early in the first stage, but there is always a risk of 
intra-utcrine sepsis. In some cases, the ruptime of the membranes is 
beneficial as uterine contractions improve soon after with progres- 
sive dilatation of the cervix. The cervix remains stationary for 
one or two days after dilating to 3-4 cm., but once it has dilated 
to 6 cm. further dilatation usually occurs within a few hours. By 
the time full dilatation has occurred, the patient is so tired and ex- 
hausted that a forceps delivery is needed. In practice, inclHcicnt 
uterine action is a common indication for forceps delivery. In 
some, however, after a long, tedious first stage good expulsive eitort 
supervenes, resulting In a spontaneous vagina! delivery. 

In hypotonic uterine action, the third stage is likely to he 
complicated by atonic post-partum haemorrhage and it is advisable 
to give an injection of ergometrine after the birth of the foetus 
as a prophylactic measure. 

liico-ordinato Uterine Action. In this condition, there is in- 
creased tone in some part of the uterine muscle which persists to 
a variable extent between contractions. This stage of hypertoni- 
city has been demonstrated by recordings of the intra-uterine ten- 
sion during and between contractions. The normal resting intra- 
amniotic prcs.'^urc is 10 mm. Hg which in a hypertonic uterus 
reaches as lugh as 15-20 mm. Hg. The upper or the lower segment 
may bo hypertonic. A hypertonic lower segment is often desenbed 
as a state of reversed polarity. Persistent backache is a characte- 
ristic symptom of this condition. 

In inco-ordinate uterine action, instead of the contractions, 
being in the form of generalised waves they are in the forn» of 
abnonnal waves localised in some area of the uterus. Caldeyro- 
Barcia has classified according to the magnitude of the disturbance 
as “jiKt degree” or “second degree'' inco-ordination. 

First Degree /nco-ordi'nalion. It is caused by the interference 
in the action of the two normal pacemakers of the uterus. Due 
to the different rhythm of the two pacemakers, their activity is 
a-synchronous. As a result, small tonlracUons localised to a very 
small area are totally ineffective, while large ones covering a Lar- 
ger area are capable of dilaUng die cervix to a certain extent 
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Second Degree Inco-ordtnation or Uterine Fibrillation. In this 
condition, besides the two nonnal pacemakers, there are numerous 
zones controlled by new pacemakers which contract independently 
and asynchronously. The tonus continuously remains slightly high 
(13 to 18 mm. Hg) . At no time are all the parts relaxed and there- 
fore the amniotic pressure does not fall to the level of the nonnal 
tonus (10 mm. Hg) . Uterine fibrillation is allied to that described 
as "colicky ^l^crus^^ 

Clinical Features, t*abour is very prolonged and painful. The 
almost incessant suffering makes the patient irritable and anxious, 
and she tends to loose morale. Continuous backache is a very dis- 
tressing symptom. The patient feels uncomfortable in the dorsal 
position and tosses about from side to side. Pain in the hypogastric 
region is also very annoying to the patient and, frequently, hypo- 
gastric discomfort is aggravated by the presence of a distended 
bladder. 

Gaseous distension of the abdomen is a common characteristic 
of irregular uterine action and the uterus is pushed to one side by 
the distended colon. Eetentlon of urine adds to the discomfort as 
the bladder fills up quickly and repeated catheterisation is neces- 
sary. A sample of urine must be examined several times a day 
for acetODuria. 

Abdominal palpation is painful and is resented by the patient 
The foetus is not easily palpated because of the hypertonicity of 
the uterus. 

Frequent va^al examinations are necessary to note the pro- 
gress of labour. As caesarean section may be the eventual mode 
of delivery, vaginal examinations should be carried out with full 
aseptic precautions. The cervix remains thick and is frequently 
not well applied to the presenting part 'When good application 
of the cervix to the presenting part occurs, it is an indication that 
normal uterine tone is established and that labour is likely to pro- 
gress satisfactorily from now on. In some cases, the rectal spasm 
produces an urge to ‘bear down’ long before full dilatation of the 
cervix and this falla cy can only be detected by a vaginal examina- 
tion. Unless false urge is realised by the attendant, futile bear- 
ing down efforts are likely to exhaust the patient. 

Persistent inco-ordinate uterine action with its increased in- 
tra-amniotic pressure and increased tone of uterine musculature 
leads to impairment of the placental circulation. Foetal distress, 
therefore, frequently complicates labour in these patients. 
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Inco-ordinate uterine action is frequently replaced by normal 
action towards the end of the first stage but it may continue during 
all the three stages of labour. Once the cervix is fully dilated and 
the bead has descended to the level of the ischial spines, inco-ordi- 
nate uterine action has less clinical significance as labour can now 
be terminated by forceps application. 

Spurious Labour. Sometimes, tbe painless uterine contractions, 
occurring during pregnancy, beaune painful near term but as the 
polarity of the uterus is not established the cervix does not dilate. 
Painful uterine contractions, at short regular intervals, may occur 
for several days before labour sets in. It is, at times, very difficult 
to gauge whether such pains are real labour pains. A useful clini- 
cal point to remember is that in progressive labour, tbe contrac- 
tions increase in tone, duration and frequency, while in spurious 
labour they remain unaltered. 

Constriction fling or Contraction Ring Dystocia. It is a loca- 
lised annular spasm of an area of circular rousde fibres of the 
utenis during labour. It is a rare clinical condition in properly 
conducted labours. Though its incidence is quoted to be 0.1 to 1 
per cent of all labours, our clinical experience at tbe N.W.M. Hos> 
pital has been that spontaneous formation of a constriction ring 
before delivery rarely occurs when labour is conducted by trained 
staff. Fortunately, an irreversible ring, that is one which fails to 
relax even imder deep anaesthesia, is extremely rare. 

A reversible ring is likely to develop during clumsy intra- 
uterine manipulations. Injudimous use of forceps sometimes results 
in constriction ring. UsuaUy, it occurs when forceps are applied 
before full dilatation of the cervix and the ring devebps during 
fruitless, vigorous pulls to deliver tbe foetus. Emergency cases 
of ‘failed forceps’ are sometimes admitted in which a constriction 
ring is felt through a partially dilated cervix. Premature and 
crude attempts at breech extraction can result in a contraction 
ring,. Adroinistratina of pUncIn. tn a hyperinnic uterus can also 
lead to a contraction ring. It may rarely arise spontaneously in a 
‘colicky’ uterus. 

A ring may form below tbe presenting part or over tbe neck, 
but rarely over the body of the foetus. When it forms below the 
presenting part, the cervix is thick and hangs loose in the vagina. 
A constriction ring cannot be palpated by abdominal examination, 
but on vaginal examination a Uutds annular ridge is felt. When 
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the head con be moved from side to side during contraction it is 
significant. The part of the uterus below the constriction ring re- 
mains lax during a contraction. It is stated that constriction ring 
may occur in the upper segment but with the foetus within the 
uterus it is impossible to feel it and its presence can only be pre- 
sumed. The only time a ring in the upper segment can be felt is 
during internal version. 

In the third stage of labour, a ring is commonly observed in 
the lower part of the uterus and that is usually the result of fre- 
quent vigorous Crcdc's manoeuvre to expel the placenta. An an- 
nular spasm imprisoning a separated placenta is sometimes observed 
following the inicction of ergometrine immediately after the end 
of the second stage. 

Ccr\’ical Dj'siocla. Primary. The cause of cervical rigidity 
and failure to dilate is not properly understood. De Lee menUons 
that Eloux proved there were practically no muscle fibres in the 
cervix around the external os near term. However, Nixon studied 
uterine action in labour by using triple balloon arrangement and 
showed that the cervix docs contract independently of the rest of 
the ulcriis. 

Clinically, primary rigidity of the cervix occurs in primigra- 
vidae and Is practically never a cause of dystocia in women who 
have had a previous vaginal delivery. The cervix is either thick 
and cartibginous or thin but non-clasUa The presenting part is 
frequently well down in the pelvic cavity and is well applied to the 
cer\’ix. 

Prolonged pressure of the presenting part on the cervix some- 
times results in ischaemic pressure necrosis, and annular detach- 
ment of portion of the cervix above the rigid external os sometimes 
occurs. Soon after detachment of the cervix the head may present 
at the vulva with the detached cervix applied to it like a cap. 

Conglutination of the external os is a condition in which it is 
difficult to identify the external os. The whole cervix above the 
tightly closed os is ballooned out Sometimes, the tiny os can be 
located by speculum examinatioD. 

Secondary (Organic) . In this condition the inability of the 
external os to dilate is due to excessive fibrous tissue formation 
resulting from a previous amputation of the cervix, severe trauma 
to the cervix during previous labour, deep electrocoagulation or 
conization of the cervix. 
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Etiological Factors 

Aqq and Parity. It is commonly stated that inefficient uterine 
action frequently occurs in elderly primigravidae but clinical ex- 
perience is that age alone does not materially affect uterine action. 
It may be that in elderly primigravidae the second stage is likely to 
be prolonged and necessitate a forceps delivery, but this is more due 
to rigidity of the soft parts than to the inefficient uterine action. 

Inefficient uterine action mostly occurs in primigravidae. In- 
co-ordinate uterine action, on the other hand, though common in 
primigravidae, also occurs fairly frequently in multlgravldae. 

Constitutional FactOTS. Dystrophia, dystocia, syndrome, des- 
cribed by DeLee, occur in stout stodgy women with short neck, 
who conceive after long periods of infertility. It is characterised by 
persistent severe hypotonic uterine action which eventually re- 
quires caesarean section for delivery. 

In India, severe anaemia, due to malnutrition is common among 
the low income group patients, but, in the absence of cephalo- 
pelvic disproportion or malposition of the foetus, labour is sur- 
prisingly easy in these women. 

Kelatlons/iip of Occlpdo-posterior Position to Uterine Dysfunc- 
tion. It is a common chnical observation that occipito-postcrlor 
position of the head and inefficient uterine action are fre- 
quent accompaniments. When the head presents ^vilh the occi- 
put in an anterior position it fits snugly to the lower uterine seg- 
ment and it Is suggested that the poor uterine action in occipito- 
posterior positions is due to the head not htting closely to the 
lower segment. The descent of the head is slow and, frequently, 
it remains at or just below the pelvic brim and requires abdominal 
section for delivery. A clinical observation in favour of uterine 
inefficiency being due to occipito-posterior position of the head is 
that, in some cases of android pelvis, occipito-posterior position 
recurs in successive pregnancies with uterine inefficiency in each 
of them. 

Causes in Uterus Affecting ContmctlUty. In minor degrees of 
TJial/ormations of the uterus, inco-ordinate uterine activity fre- 
quently occurs as the do\vnward wave from the pacemakers is not 
synchronous. In a double or bicomuate uterus, on the other hand, 
rhythmic contractions from the pacemaker of its own side occur 
but due to the relative underdevelopment of the myometrium 
there may be hypotonic uterine action. 
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Theoretically, multiple intramural fibromyomata should give 
rise to irregular uterine action but in practice it is not so. 

lliere is a di^erence of opinion as to whether overdistension 
of the uterus due to multiple pregnancy or hydramnios can affect 
Uterine motility. Overdistension is a relative term and labour pro-* 
ceeds normally in a moderately overdistended uterus. In exces- 
sive overdistension with the girth exceeding 95-100 cm. at term, 
labour is frequently prolonged due to inefficient uterine action. 

Treatment Of Inefficient Uterine Action 

Whatever may be the eventual outcome of labour, the im- 
mediate treatment of all forms of inefficient action is conservative. 
An initial routine examination of the patient must be carried out 
to exclude gross disproportion, malposition of the foetus, or any 
other mechanical cause which may require abdominal section for 
delivery. In cases of mild disproportion or occipito-posterior posi- 
tion, conservative treatment is commenced and the patient care- 
fully observed for progress of labour. The essentia] features of 
treatment are: (1) general measures, (2) sedatives, (3) oxytocics, 
and (4) operative measures. 

General Measures. In expectation of a prolonged labour, the 
general care of the patient is important and the occurrence of ma- 
ternal distress in most of the cases indicates neglect of general 
measures. 

The morale of the patient must be kept high by encourage- 
ment and reassurance. The patient should be encouraged to take 
light meals, fruit juices, and liquids in adequate quantities. A 
patient who does not take sufficient nourishment by mouth must 
be given intravenously 200 c.c. of 25% glucose every 6 to 8 hours. 
Vitamin C, 500 mg., and 10 c.c. of 10 per cent calcium gluconate 
are added to alternate injections of glucose. Urine should be tested 
every 6 hours for acetone as acido^ is likely to develop in a pro- 
longed labour. 

The bladder is kept empty and it may be necessary to cathe- 
terise the bladder every few hours. Gaseous distention frequently 
occurs in prolonged labour, but an enema gives very little relief. 

As labour is usually prolonged and operative interference is 
frequently necessary, antibiotics should be started as a prophylactic 
measure. 

Sedatives. Continuous abdominal pain and backache in inco- 



426 


A TEXTBOOK OF OBSTETTniCS 


ordinate uterine action is the most distressing symptom making the 
patient irritable, nervoiis and apprehensive. Reassuring the patient 
is very important. Sedatives should be started early in labour and 
liberal doses at repeated intervals must be given. Two drugs which 
have stood the test of time and hold the field are morphia and pethi- 
dine. Morphia used to be the drug of choice before pctliidme was , 
introduced. Morphia, i gr., is Injected initially and 1/6 or 1/8 gr. 
repeated every few hours as required. Morphia crosses the placen- 
tal barrier and therefore is likely to cause foetal asphyxia at birth 
but, in practice, it docs not appear to have much depressant action 
on foetal respirations if it is given 2-3 hours before birth. 

Pethidine is widely used and has to a large extent replaced 
morphia, both for its sedative and antispasmodic action. Liberal 
doses should be given and as much as SOO mg. or even moxe can 
be given during a prolonged labour with safety to the mother and 
the foetus. 

Chlorpromazinc group of drugs are frequently given early in 
labour and, besides having a tranqulBsing effect, they help to re- 
duce the subsequent dosage of pethidine. 

Barbiturates find favour with some but their action cannot be 
compared with that of pethidine and morphia. 

Chloral hydrate and potassium bromide have practically no 
place in modern obstetrics. 

Oxytocics. Formerly, pitocin or pituitrin was given in 1-2 unit 
doses ai half hourly intervab, but the present technique is to give 
intravenous drip containing 2i units of pitocin or syntocinon in 500 
mb of 5% glucose solution. The rate of flow is controlled according 
to the response of the uterus. 

The action of oxytocin infusion is to increase the intensity and 
frequency of uterine contractions. It is, therefore, most useful in 
hypotonic uterine inertia and gives good results as it intensifies and 
increases the frequency of the rather wecik rhythmic uterine con- 

There is difference of opinion regarding the place of oxytocic 
infusions in inco-ordinate uterine action. According to Caldeyro- 
Barda, it normalises the contractions but Jeffcoate slates that it 
merely intensifies the existing pattern of contractions without pro- 
ducing a co-ordinated response. Our opinion is that infusion drip 
should be given a trial in inco-ordinated uterine action but, if pro- 
giess of labour does not occur in 2-3 hours as indicated by dilata- 
tion of the cervix, or well application of the presenting part to the 
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cervix, or if foetal distress appears, it should be discontinued and 
sedative measures pursued with still greater vigour. 

Operative Measures. Place of Forceps Deliucry. Both, in hy- 
potonic inertia and in inco-ordinatc uterine action, the first stage 
of labour is prolonged and by the time the cervix is fully dilated, 
the patient is so tired and exhausted that she is unlikely to coope- 
rate in the bearing down efforts. This is particularly true for pri- 
migravidac and, provided the conditions for safe forceps delivery 
arc present, she should be relieved of further distress of a prolonged 
second stage, A. spontaneous vaginal delivery in multigravidac 
frequently occurs hut should progress in the second stage be slow, 
they too must he delivered by forceps. 

In inefficient uterine action, the head is frequently in poste- 
rior position so that manual rotation and forceps extraction arc 
often necessary. A proper assessment of the station of the head 
should be done as forceps delivery is frequently difficult, more so 
if the head is above the ischial spines. It is advisable to under- 
take such forceps deliveries with full preparations for caesarean 
section, should the head fail to descend with tentative pull by the 
forceps. 

Duhrssen’s Incision of Cervix. In primary (functional) rigi- 
dity of the cervix, incision of the cervix is indicated only when the 
cervix has thinned out, is atlcast 6 cm. dilated, and well applied 
to the head. The cervix is incised for a distance of one inch in 
the 10 o’clock and 2 o'clock positions. As the well applied head 
slips out there is a danger of the incisions extending further into 
the lower uterine segment To prevent this, a stitch is applied 
to the cervix above the site of incision. Delivery is completed by 
the immediate application of forceps. 

Indications for Caesarean Section, (a) Hypotonic uterine 
inertia of the ‘^dystrophia dystocia syndrome" type usuafTy re- 
quires abdominal section. Since the introduction of intravenous 
oxytocic drip many cases of hypotonic uterine action are delivered 
vaginally. 

(b) Abdominal section is frequently indicated in hypertonic 
uterine action. In elderly primigravidae much time should not be 
wasted over conservative treatment and £in abdominal section is 
undertaken in the interests of the foetus. 

A common impression is that foetal asphyxia occurs only dur- 
ing the second stage of labour but in a hypertonic uterus it may 
occur also in the first stage. Therefore, no sooner there is evidence 
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of commencisg foetal distress ht the first stage, caesarean section 
should be undertaken, 

(c) In some cases of cervical rigidity and constriction ring 
dystocia. 

Treatment of Cervical Rigidity. In functional rigidity of the 
cervix, conservative treatment is ^ven an extended trial and it is 
ddEcult to decide the limit to which conservative treatment should 
be allowed. In general, if a cervix remains thick, stationary and 
is not well applied to the presenting part even after the liberal 
administration of sedatives and a trial of 3*4 hours with intravenous 
pitocin drip, then a caesarean section is indicated. 

Scarring of the cervix following previous obstetric injury gene- 
rally needs an abdominal section. Besides the inability of the cer- 
vix to dilate, there is the danger of extensive laceration durmg a 
vaginal delivery. 

Treatment of Constriction Ring Dystocia. When the foetus 
is alive, a lower segment caesarean section is the best mode of de- 
livery, When the ring is below the presenting part, there is no 
difficulty in delivering the foetus through the lower segment inci- 
sion but when the ring is gripping some part of the foetus it is 
necessary to first Incise the ring vetUcally and then deliver the 
foetus. 

In cases of “failed forceps” with the cervix partially dilated 
and the foetus usually moribund or dead, a wait and watch policy 
is often successful. Pethidine, 100 rag., is injected and intravenous 
infusion of 5 per cent dextrose solution is started. FuU dJatation 
occurs within a few hours and by then the ring has disappeared 
and an easy forceps delivery is ellected. 

Local infiltration anaesthesia is the most suitable one as spinal 
anaesthesia is contra-indicated and general anaesthesia carries the 
risk of aspiration pneumonia. 

Inhalation of amyl mtrilc or injections of adrenaline hydro- 
cblorida have been advr^catcid io r^sx the ring, but in practice 
these drugs are usually ineffective during the second stage. 
However, during the third stage amyl nitrite usually relaxes the 
ring allowing manual removal of the placenta. 

Over-effident Uterus 

Precipitate Laboiur. In this condition, the process of labour 
is accelerated by violent contractions and the foetus is delivered 
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in a disproportionately short time. Ihe cause of forceful and fre- 
quent uterine action is not Imovm. Contributory causes are: a 
small foetus and a large roomy pelvis. Sometimes, vmawareness 
on the part of the patient for several hours to appreciate true 
labour pains resxUts in unexpected delivery of the foetus but labour 
in such cases is not really precipitate. Precipitate labour is likely 
to involve serious danger to the mother and the foetm. 

Dangers to Mother. Extensive lacerations of the cervix, the 
vagina and the perineiun with severe traumatic post partum hae- 
morrhage frequently occurs. Atonic post partum haemorrhage 
is also a serious complication and is caused by the sudden forcible 
separation of the placenta by traction on the cord during delivery. 
Delivery may occur in unexpected places and cases are on record 
of the patient having died due to lack of help. 

Dangers to Foettxs. Cases of rupture of the cord, and fractiire 
of the skull from fall on the floor, have been recorded. 

Treotment. As these cases occur une:q)ectedly, aid in the 
form of administering a general anaesthetic to reduce uterine acti- 
vity is seldom possible. To avoid bad perineal tear an episiotomy 
should be done. A case of precipitate labour must always be exa- 
mined for lacerations of the genital canal. 

Tonic Uterine Contraction and Retraction. Any mechanical 
obstruction to labour which prevents the descent of the presenting 
part eventually causes tonic contraction and retraction of the ute- 
rus. At the commencement of labour, the uterine contractions are 
normal with progressive shortening of the upper segment, stretch- 
ing of the lower segment and ‘taking’ up and dilatation of the cer- 
vix to some extent. As the foetxis is unable to descend wth the 
progress of labour, there is shortening of the upper segment to a 
greater extent than in normal labour with the corresponding thin- 
ning and stretching of the lower segment 

The uterine contractions progressively increase in intensity 
and frequency. When the frequency of the contractions is more 
than 5 per 10 minutes, their amplitude is progressively reduced 
and hypertoDus occurs due to incomplete relaxation. The tonus 
in between contractions is about 30 mm. Hg and at the height of 
contraction reaches 50-60 mra. of Hg. As a result, the uterus re- 
mains so hard between contractions that it appears on abdominal 
palpation to be in a state of tetanic contraction. 

The behawour of primiparous and multiparous uterii in 
obstructed labour is different as borne out by clinical experience 
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and experimental studies. In a case of obstructed labour in a 
primipara, after a few hours of hyperactivity to overcome the 
obstruction, the contractions of the uterus become progressively 
weaker with the development of a typical secondary inertia. But, 
in a tnultigravida, the response of the uterus to obstruction is by 
progressive hyperactivity until a stage is reached when the upper 
segment is so strongly retracted and the lower segment so stretch* 
ed and thinned out that spontaneous rupture or rupture during 
intra-uterine manipulaUon occurs. 

Clinical Features. As a result of persistent hypertonus, there 
is continuous abdominal pain and backache from overstretching 
of the lower segment. The uterus is hard and tender. Sometimes, 
the tense round ligaments are also felt on abdominal palpation 
(Frommcl’s Sign). The Bandl’s retraction ring demarcating the 
thick upper segment from the overstretched lower segment is seen 
os a groove in an abnormally high position. 

On vaginal examination, the cervix is thick, partially dilated 
and is hanging loose in the vagina. The presenting part is felt 
high up. 

Treatment. The immediate treatment is to relax the uterus 
and thereby prevent rupture. Hiere is no better drug than in* 
jecUoD of moiphla, ^ gr. Preparation should be made for deli* 
very by a method which hivolves least interference. 

In the present day obstetric practice, caesarean section is the 
safest and the easiest method, and since the introduction of anti- 
biotics it can be undertaken even in late infected cases. 

In outlying areas, craniotomy, decapitation or some other des- 
tructive operation is done but the uterus must be manually ex- 
plored after delivery for presence of rupture. 
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CHAPTER 11 



. V J 


CONTRACTED PELVIS 
VARIATIONS IN PELVIC ARCHITECTURE 

Variations in the architecture of the human pelvis have long 
been realised by anthropologists. In fact, the pelvis is the most 
variable of all the bony structures in the body. Many factors, lihe 
racial characteristics, evolutionary changes, developmental defects, 
hormonal or sexual influences, nutritional deficiencies and patholo- 
gical alterations due to trauma and infection determine the final 
shape and size of the adult pelvis. Weber, in 1S30, provided the 
first classification of the pelves into oval, round, four sided and 
wedge-shaped. His classification was based on morphology alone. 
Stem’s classification, appearing a few years later, was more or less 
similar and consisted of four types of pelvis, viz. elliptical in trans- 
verse diameter, round, elliptical in conjugate diameter and blunt 
heart shaped. Turner, in 1888, based his classification on the brim 
, antcro-posterior diameter of the brun 
^ widest transverse diameter of the brim ^ 

He classified pelves into doUchopellic (conjugate diameter in ex- 
cess 'of transvwse diameter), platypellic (transverse diameter 
greatly in excess of conjugate), and mesatipellic (transverse dia- 
meter not greatly in excess of conjugate). Turner also observed 
the resemblance of the dolichopellic pelvis with the pelvis of the 
anthropoid apes. But, being interested only in the racial varia- 
tions of the pelvis, he studied only male pelves to avoid the over- 
lap of sexual characters and hence his classification laclcs a type 
corresponding to the wedge-shaped pelvis of Weber or the blunt 
heart shaped pelvis of Stein. 

To Caldwell and Moloy roust go the credit not only for giving 
us our present concepts about the pelvic architecture in all its 
aspects but also for revealing to us their significance in relation 
to childbirth. They studied the pelves of pregnant women by a 
special technique of roentgenology developed' by them, viz. pre- 
cision stereoscopy. They too classified the pelves by the shape 
of the inlet hut emphasized that the characters of the midpelVis 
and the outlet vary with the shape of the inlet. They divided the 
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pelvic inlet, at its widest transverse diameter, into an anterior 
and a posterior segment as an aid in the analysis of the pelvic 
shape. The anterior segment is formed by the superior rami of the 
pelvis along the illopectincal lines and a small portion of the iliac 
bones and is related to the features of the anterior part of the pel- 
vic outlet The posterior segment is formed by the saenun and 
the portion of the iliac bones lying behind the transverse diame- 
ter. This part of the iliac bone forms the summit of the sacroscia- 
tic notch and bears a constant relationship to the type of the notch. 
Caldwell and Moloy classified pelves into four types (Hgs. 106 and 
107). 



Fig. 106. Four types of pelves classified by CaldweU Moloy. 

(I) Gynaccoid Type. Tliis is the normal female pelvis. The 
transverse diameter is placed well forward from the sacrum and 
the inlet is round or shghtly ovoid with the transverse diameter 
a hltle larger than the anteroposterior one. The side walls are 
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MOIiPIIOLOaiCAL FACTORS IN PELVIC STRUCTURE 3 



ANDROID . GYNECOID ANTHROPOID 


Fig. 107. Morphological factors in pelvic architecture. 

Straight ensuring adequate transverse capacity throughout 
outlet. The sacrum shows average inclination and curvature, 
sacrosciatic notches are wide giving ample space posteriorly. The 
subpubic arch is wide, almost a right angle, offering adequate 
space for the passage of the head. During labour, engagement of 
the head in one of the oblique diameters with the 
rior is encouraged. Labour is normal and without any difficulty. 

(II) Android Type. This pelvis resembles the human m^e 
pelvis. The posterior segment is flattened and the transverse ffia- 
meter is close to the sacrum. The anterior segment is triangulM. 
The inlet thus has a wedge-shaped appearance. The side walls 
show convergence. The sacrum is shallower and ten^ to me e 
forward towards the ischial spines making the sacrosciatic notches 
narrow. The subpubic angle is narrow. This type of pelvis avours 
occipito-posterior positions and is often associated wi a ure 
of the head to rotate forwards. . * 1 , 

(in) Anthropoid Type. This shows a resemblance to the 
pelvis of the anthropoid apes. The transverse diameter is rel^- 
vely or absolutely narrow and is far away from the sacrum. e 
conjugate diameter is long being equal to or even greater ^ ^ ® 

transverse diameter. The sacrum is long and narrow, and, some- 
times, has six segments. The promontory is high making e me 
nation of the plane of the inlet steeper than usual. The sacro^- 
tic notch.es are wide and shallow. The side walls are straig t, ^ e 
subpubic arch is of moderate size. In this pelvis, the long posterior 
pelvis compensates for the narrowed transverse diameter an e 
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narrowed anterior portion. Hie conjugate diameter being long, 
engagement of the head in that diameter is favoured and ihrect 
occipito-anterior or occipito-posterior position is common. Lower 
down in the pelvis» rotation of the occiput anterior from occipito- 
posterior positions is often difficult and delivery in persistent oed- 
pito-posterior or face-to-pubis position is easier. 

(IV) PlatypcUoid Type. This is the direct opposite of tbs 
anthropoid pelvis and may be considered as a superhuman pelvis. 
Caldwell and Moloy postulate an evolutionary change in the shape 
of the pelvis from, the long oval (anthropoid) through the round 
one (gynaecoid) to the transverse flat type (platypcUoid). In this 
type of pelvis, the inlet is tnmsversely oval, the transverse diame- 
ter being wide. The side walls are straight. The sacrosciatic not- 
ches are wide. The subpubic angle is very wide. The head engages 
in. the transverse diameter at the inlet. Rotation of the head lakes 
place very low down in the pelvis. 

Caldwell and Moloy found the dislribulion of these pelvic 
types among white women to be as follows— 

Gynaecoid type . . . . 4L4 per cent 

Android type . . . . 32.5 per cent 

Anthropoid typo . . . . 23.5 per cent 

Platypelloid type . . . . 2.6 per ceoi ’ 

Caldwell, Moloy and DTIsopo consider that during evolution 
the pelvis changed from anthropoid form, through gynaecoid form, 
to the platypelloid form. They feel that platypelloi'^ pelvis is the 
perfect human form of the pelvis. In addition to this cvoIuUonary 
influence the shape of the pelvis is affected by a hormonal mfluence 
which produces male characteristics in the female pelvis, incy 
found that it is uncommon to find pelves presenting all the fea^res 
of one of the above four piire or parent types, hlaiority of the 
pelves show mixed forms. Thus^ a pelvis may have anthropoi 
features in the posterior segment but show gynaecoid characters 
in the anterior segment These mixed types are described by a 
compound classification, c.g. anthropoid-gynaecoid pelvis, the first 
term referring to the posterior segment and the second to the an* 
tenor segment 

Kenny has correlated the body build with the pelvic form. She 
found that G7.7 per cent of the women with gynaecoid pelvis had 
typically feminins appearance, while 73 per cent of women with 
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android pelvis showed masculine features, like heavy build and 
thick set figure. 81.6 per cent of the women with anthropoid pelvis 
were tall with wide shoulders and long slender limbs, whereas 
women with platypelloid pelvis were short in height. 

Greulich and Thoms found that among nurses, 80 per cent 
had round or anthropoid pelwc brim while among clinic patients 
only 60 per cent had roxmd brim. The former belonged to upper 
economic group, and were taller and in superior health than the 
latter. Bernard found that tall women had larger pelves than 
short women. Inee and Young found a correlation beriveen the 
height of the women and the true conjugate of the brim. The 
nutritional status and the build of the patient influence the shape 
and size of the pelvis. It is, however, very likely that both short 
stature and fiattened pelvis are due to poor nutrition. 


CHAPTER 12 


CONTRACTED PELVIS 
ABNORMAL PELVIS 

\Vhen a pelvis is so altered in shape or so dlmmlshed in size as 
to disturb the noraial process of labour adversely, it is said to be 
contracted. Generally speaking, when an important pelvic diame* 
ter is shortened by 1.5 cm. or more, the pelvis is called contracted. 
Since in a contracted pelvis it is usually the inlet that offers the 
first obstacle to the passage of the foetus, it was customary to as- 
sess the degree of pelvic contraction by the length of the true con- 
jugate. 


Classilication 

There are various classifications of contracted pelves based 
mainly on etiology, or pelvic shape, or both. There is no univer- 
sally accepted classification but the following one can be consi- 
dered satisfactory: 

(A) Resulting jrom evolu^onary, racial and sexual influences. ^ 

(a) Small gynaecoid or generally contracted or justominor 
pelvis. 

(b) Small android pelvis. 

(c) Small anthropoid pelvis. 

(d) Small platypellotd pelvis. 

(B) Resulting from developmental abnormalities: 

(al Naegele's pelvis. 

(b) Robert’s pelvis (double Naegele pelvis) • 

(c) AssirmlaUon pelvis. 

(d) Split pelvis.. 

(C) Resulting from nutritf<mal de/leienecs: 

(a) Rachitic pelvis (rachitic flat pelvis and generally con- 
tracted rachitic pelvis). 

(b) Osteomalacic or triradiate pelvis. 
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(D) Resulting /rom tumours or iracturcs o/ the pelvic tones. 

(E) Resulting from, disease or deformity of the spine: 

(a) Kyphotic pelvis (funnel pelvis). 

(b) Scoliotic pelvis. 

(c) Spondylolisthetic pelvis. 

(S') Resulting from disease or deformity of the lower limbs, like 
tuberculosis of the hip joint (coxalgic pelvis), poliomyelitis, 
congenital dislocation of the hip joints, etc. 

Important Varieties of Contracted Pelvis 

Generally Contracted, Justominor or Small Gynaccold Pelvis. 
This is a miniature normal pelvis differing from it only in size. 
It is seen in short statured women of delicate features and is in 
proportion to the rest of the skeleton. All the diameters are smal* 
ler than normal and the shape of the pelvis is preserved in gene- 
ral, although there may be minor alterations in the pelvic inclina- 
tion or sacral curvature. 

The etiology of generally contracted pelvis is not definlie but 
heredity, prematurity and improper diet during the years of ske- 
letal growth arc believed to be contributory factors. 

There is a tendency to use the terra generally contracted pel- 
vis in a wider sense to represent a group of pelvis which includes 
not only the infantile and the dwarf pelves but also small pelves 
with android or anthropoid features. 

Rachitic Pelvis (Rachitic Flat Pelvis and Generally Contracted 
Rachitic Pelvis). Due to rickets, the bones of the pelvis, like the 
rest of the skeleton, are softened. The softened pelvic bones are 
subjected (o various mechanical forces, like the weight of the 
trunk and the traction exerted by the muscles and the ligaments. 
This results in the dbtortion of the pelvis. The weight of the trunk 
pressing down on the promontory results in the rotation of the sac- 
rum round a transverse axis passing through the centre of the 
sacro-Uiac joints. The softened sacrum also bends forward. This 
sinking of the sacrum forwards and downwards leads to the flat- 
tening of the brim. The encroaching promontory may even result 
in a kidney shaped or reniform pelvic inlet. In very severe cases, 
the softened symphysis pubis yields to the pull of the reclii muscles 
giving the inlet a figure-of-eight appearance. The conjugate dia- 
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meter is markedly diminished and may measure less than 5 cm. 
The transverse diameter of the inlet may appear relatively large 
in contrast to the shortened conjugate, but is usually smaller than 
normal except in mild cases of rickets. Occasionally, the first sac* 
ral vertebra is displaced further forwards than the rest of sacral 
vertebrae, its projecting lower border giving a false or double pro- 
montory (Fig. 107). 

The forward pull exerted by the muscles of the pelvic floor 
and the sacrosciatic ligaments on the lower end of the sacrum and 
coccyx usually produces a sharp bending forwards of the lower 
part of the sacrum at the fourth or the fifth segment. The con- 
cavity of the anterior surface of the sacrum is affected in both 
direction so that it becomes fiat. In severe cases, the sacrum may 
even become convex from side to side. 

Due to the fonvard and downward sinking oi the upper part 
of the sacrum, the posterior iliac spines are pulled inwards by the 
sacro-iliac ligaments and the ilia flare outwards. As a result, the 
distance between the two anterior superior iliac spines often equals 
or even exceeds the intercristal diameter. 

The ischial tuberosities are pressed outward by the body weight 
of the sitting child. This makes the transverse diameter of the 
outlet wider and enlarges the subpubic angle. The posteriorly tilt* 
ed lower sacrum and the splayed out ischial tuberosities usually 
provide a roomy pelvic outlet except when the sacral tip is ^aip- 
ly angulated forward. The acelabula are directed more anteriorly 
than is normal. 

Thus, rickets gives rise to a flat pelvis with peculiar features. 
This pelvis is best described as rachitic flat pelvis (Figs. 108 & 100) . 



FiS. lOS. Rachitic flat pelvis. 
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In severe cases of rickets, the skeletal growth is often stunted and 
the pelvis is smaUL Thus, the stunted pelvic growth and the rachi> 
tic deformities of the pelvis are superadded to each other giving 
Hse to, what is called, a generally contracted rachitic pelvis or a 
generally contracted pelvis. This type of pelvis is seen in rachi- 
tic dwarfs. 

The rest of the skeleton often displays stigmas of rickets in the 
form of square head with frontal bosses, rickety rosary chest, sabre 
shins and stunted stature. 

Osteomalacic or Trlradiatc Pelvis. Osteomalacia occurring in 
adult life leads to the softening of the bones. As in rickets, the 
softened pelvic bones yield under pressure giving rise to pelvic 
deformity. But the resulting deformity differs from that due to 
rickets as, unlike an infant, the adult stands and walks. The pres- 
sure on the heads of the femurs forces the lateral pelvic walls in- 
ward. This pushes the pubic rami forward like a beak and the 
pelvis is often described as a 'beaked' or ‘rostrate’ pelvis. The 
ischial tuberosities are approximated, narrowing the puhic arch. 
The subpubic angle, in severe cases, is so reduced that, during 
vaginal cucamlnation, even one finger cannot be inserted between 
the puhic r ami . The acetahula are turned anteriorly giving rise 
to the characteristic swinging gait. As in rickets, the sacrum is 
pushed downwards and forwards. This three-sided encroach- 
ment on the pelvic brim, from right, from left and from behind, 
often reduces the pelvic inlet to a triradiate slit and hence the term 
‘triradiate’ pelvis (Fig. 110). * 

Kyphotic Pelvis (Funnel Pelvis). Kyphosis in the upper 
thoracic region is usually compensated for by lordosis in the lum- 
bodorsal or lumbar region, so that transmission of body weight to 

29 
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the sacrum remains unaltered and the pelvis unchanged. But 
kyphosis m the lumbodorsal region or at a lower level leads to 
pelvic deformity which is the exact opposite of the one resulting 
from rickets. The altered line of tronsmlssioD of the body weight 
displaces the upper part of the sacrum backward and the lower 
part of the sacrum is tilted forward. The promontory is displaced 
backwards and upwards lengthening the conjugate. The sacrum 
tends to become elongated vertically and narrowed from side to 
side, while concavity of Its anterior surface, both vertical and trans- 
verse, tends to be obliterated. The backward displacement of the 
upper part of the sacrum tends to push apart the postero-superior 
ends of the iliac bones. This leads to the rotation of the innominate 
bones around an axis joining the symphysis pubis to the corres- 
ponding sacroiliac joint, so that the iliac fossae are flared outward 
while the ischial tuberosities turn inward towards the midline. 
The pelvic brim is long and narrow, side walls of the pelvis slope 
inwards, subpubic angle is narrow, the ischial tuberosities and 
ischial spines arc close together, and the lower part of the sacrum 
is tilted forwards. Thus the pelvis becomes increasingly narrower 
as one passes from the Inlet towards the outlet, and is aptly describ- 
ed as a funnel pelvis. 

Scoliotic Pelvis. Marked scoliosis is usually rachitic in origin. 
^Vhen it involves the upper part of the vertebral column, it is 
usually compensated by reverse curvature lower down giving an 
S-shaped curve to the vertebral column and the pelvis remains 
unaffected. But when scoliosis affects the lumbar region, the sac- 
rum is involved in the compensatory process giving rise to pelvic 
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asymmetry. Association of rickets and scoliosis results in obli- 
quely contracted Bat pelvis, the scoliorachitic pelvis (Fig. lU). 



Fig. 111. ScoUo rachiUc pelvis. 


SnondyloUsthcUc Pelvis. In this rare condition, the last lum- 
bar vertebra slides forwards into the pelvis over *e 
lying the vertebral column with it. This may result from the fauUy 
development of the fifth lumbar vertebra or of the P 

cesses of the lumbar vertebrae. Sublmcation of the Jomts d>ae to 
softening of the ligaments during pregnancy may be 
the lesser degrees of displacement. The deformity resu hs ^ *e 
reduction in the available true conjugate, obliteration of the p 
vie inclination and the funnelbng of the pelvic out e . 

Assimilation Pelvis. In loui assimilation pelots there is um- 
barisaUon of the first sacral vertebra. As the 
only four vertebrae, the brim is more nearly horiaontal and en 
gagement of the head is made easy. 

In high assimilation pelvis, there is sacrahsation of the l^t 
lumbar vertebra. As a result, the promontory m '“g’' ““ 
inclination of the brim is increased. The brim due to 6 

thened conjugatp is usually long anteropostermrly ' 

pito-posterior positions. The depth of the pelvis is 
there is often a funnelling tendency which may lead to narrowmg 

Naegele’s Pelvis, This obUque or asymmetr^al 
the pelvis is due to anomaly of development. There 
or imperfect development of one half of the sacrum. On the ^act- 
ed side there is narrowing of sacral foramina, a sence o 
ala, sacroiliac synostosis, flattening of the latera pe vie wa 
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diminished breadth of the hip bone and its sciatic notch- The S3^ 
rum is pushed towards the affected side whereas the pubic sym- 
physis is displaced to^vards the normal mde. All the oblique dia- 
meters from the inlet to the outlet are diminished on the sound side 
though little altered on the affected side. There may be associated 
congenital malformations, especially of the urinary tract- lie 
patient may show no external evidence of the defonnity, like lame- 
ness. Clinically, the asymmetry of the pelvis is reflected in the 
fact that the distances between the posterior superior iliac spiae 
and the opposite anterior superior iliac spine, and between the 
ischial tuberosity and the opposite greater trochanter are unequal 
on the two sides as are the measurements behveea the spine of the 
fifth lumbar vertebra and the anterior superior iliac spine and 
between the inferior border of the symphysis pubis and the pos- 
terior superior iliac spines (Fig. 112). 



Disease of the sacroiliac joint in infancy- also results in an 
identical oblique contraction of the pelvis. In fact, this pelvic de- 
formity is more often acquired than congenital- 

Robert's Pelvis. Bilateral absence of the sacral alae with syno- 
stosis of the sacroiliac joints results in a symmetrical transversely 
contracted pelvis, first described by Robert in 1842 and often des- 
ignated as double Naegele pelvis. The pelvic deformity can also 
result from bilateral osteoarthritis of the sacroiliac joints during 
infancy. Yet, this pelvic deformity is so rare that Little could find 
only a dozen authentic cases in the literature of the last 120 years. 
Tliere is a marked diminution of the transverse diameter of the 
pelvis at all levels (Fig. 113). 
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Fig. J13. Robert’s peJvis. 


CHAPTER 13 


CONTRACTED PELVIS. DIAGNOSIS 

The presence of contracted pelvis is suggested by previous 
obstetric history, suspected on general and abdominal exarnination 
of the patient, discovered by clinical pelvimetry, and confirmed 
and accurately assessed by radiological study of the pelvis. 

Obstetric History. The suspicion that the woman is having a 
contracted or deformed pelvis is indicated by a history of difficulties 
during past labours. Obstructed labour, requiring instnimeDfal 
delivery or prolonged difficult labour resulting in a stillbirth or in 
the birth of a child with intracranial damage, is suggestive of pel- 
vic contraction. 

General ExaininatJoiu A short stunted stature is often asso- 
ciated with a contracted pelvis, eg. generally contracted pelvis, 
rachitic pelvis and osteomalacic pelvis. Marked kyphosis and sco- 
liosis in the thoracolumbar or lumbar region is usually accompa- 
nied by a compensatory pelvic deformity. Shortening of a limb 
and unilateral lameness may suggest an obliquely contracted pel- 
vis. Square head with prominent frontal eminences, rickety rosary 
chest and bowed tibias and femurs should suggest a rachitic pelvis. 
Patients with spondylolisthesis have a peculiar gait, best described 
by the term ‘tightrope walker’s tread', wherein the footsteps of 
both the legs fall along the same line. The rare patients with Ro- 
bert’s pelvis have remarkably slender hips. The rhomboid of 
Michaelis is low and broad, sometimes almost triangular with the 
base upwards, in rachitic pelvis; is broadened in spondylolisthesis; 
and is asymmetrical in obliquely contracted pelvis. A pendulous 
abdomen in a primipara should always arouse a suspicion of mark- 
ed pelvic contraction. In multiparae, pendulous abdomen is usual- 
ly accounted for by atomcity of the uterine and abdominal muscles 
and, hence, does not carry mu^ significance. 

Abdominal Examination. Contracted pelvis is the commonest 
cause of non-engagement of the head in a primipara near term. 
Hence, it should be obligatory to exclude pelvic contraction in 
' every primipara exhibiting a floating head in the last two w^ks 
454 
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of pregnancy. An abnormal presentation indicates the possibility 
of pelvic contraction, especially in a primipara. 

Clinical Fclviinctry. This consists of two parts, viz. external 
pelvimetry and internal pelvimetry. 

Clinical pelvimetry, especially external pelvimetry, has been 
gradually loosing favour with the obstetricians over the past twenty 
five years. This is due to the increasing realisation of its lack of 
accuracy, and the growth and development of X-ray pelvimetry. 
Some writers feel that external pelvimetry has outlived its utility 
and it is now time to delete it from obstetrics. Although no one 
advocates that too much reliance should be placed on external pel- 
vic measurements, many authorities still feel that they arc of some 
value in that they can indicate an abnormal type of pelvis. Inter- 
nal pelvimetry certainly is more useful than external one. 

External Pclvhnctry. The diameter of the pelvic inlet cannot 
be directly measured in the living subject. Certain measurements, 
including those of the false pelvis, have been traditionally used to 
obtain the diameters of the pelvic brim by inference, albeit with 
only moderate accuracy. Size of the outlet can be assessed by 
external measurements with greater accuracy. All these measure- 
ments are made by special metal callipers called pelvimeters (Fig. 
114 ). 



Fig. 114. Pelvimeter for external pelvimetry 

The best way of handling the pelvimeter during measurements 
of the inlet is to grasp it in such a way that one blade is grasped 
frbm outside while the other one is grasped from inside. This 
enables the pelvimeter to be supported on the forearm during 
manipulations. The following are the measurements routinely 
employed: 



456 


A TEXTBOOK OF OBSTETBICS 


(1) Interspinous Diameter. This is the distance between the 
outer borders of the anterior superior iliac spines (Plate 109). It 
normally measures in Indian women between 21 to 23.5 cm. (3.5 to 
9.5 inches). 

(2) Intereristfll Diameter. This is the widest distance be- 
tween the outer borders of the iliac crests. After measuring the 
interspinous diameter, the tips of the pelvimeter are made to trace 
the outer border of the iliac crests guided by the tips of the index 
fingers. The maximum reading recorded on the pelvimeter gives 
the intercristal diameter. Normally, it measures, in Indian women, 
between 23.5 to 26 cm. (9.5 to 10.5 inches) . It is said to measure 
twice the length of the transverse diameter of the brim but this 
cannot be relied upon. This diameter normally exceeds the in- 
terspmous diameter by at least 2 cm. In flat pelvis, the difference > 
between the two diameters is less than 2 cm. In some rachitic dat 
pelves the interspinous diameter may even equal the iniercristaL 
Interspinous and intercristal diameters are measured with the pati- 
ent lying flat with face upwards. 

(3) External Conjugate or Baudelocque’s Diameter. For 
measuring this diameter the patient should be tiumed on one ride. It 
is the distance between the tip of the spine of the fifth lumbar ver- 
tebra and the midpoint of the upper border of the symphysis pubis. 
The spine of the last lumbar vertebra can be located by counting 
the lumbar spines. A simpler way to locate the fifth lumbar spine 
is to draw a line joining the highest points of the iliac crests. This 
line usually crosses the spine of the fourth lumbar vertebra and 
the spine of the last lumbar vertebra lies 1.5 cm. (i inch) below 
this line. An alternative method of locating this spine is to jom 
the two posterior superior iliac spines which are marked on the 
skin by dimples. The spine of the last lumbar vertebra is situated 
about 3.5 cm. (li inches) above this line in the midline. In most 
womcn^ a diamond shaped depression can be seen over the sacral 
region. This is marked by the posterior superior iliac spines on 
either side, the spine of the last lumbar vertebra above and the 
upper end of the natal cleft below. Thus, the posterior borders of 
the gluteal muscles form die lower sides of this area which is called 
rhomboid or lozenge of Miebadis (Fig. 115) . This rhomboid area 
becomes low and broad, sometimes almost triangular with the base 
upwards, in rachitic pelvis; it is broadened in spondylolisthesis and 

asymmetrical in obliquely contracted pelvis. 
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The external conjugate usually measures, in Indian women, 
between 17.5 and 19 cm. (7 to 7i inches) . In a normal pelvis, 7.5 
to 9.5 cm, (3 to 3i inches) should be subtracted from it to get the 
true conjugate but if the pelvis is flat 10 to 10.5 cm. (4 to 41 inches) 
must he subtracted to make allowance for the anterior displace- 
ment of the promontory. 

(4) Bttuberow, Intertubcrous or Tuberischii Diameter. Th^ 
is the distance between the innermost and lowermost points on the 
two ischial tuberosities. It normally measures 10 cm. (4 inches). 
The patient should be placed in Uthotomy position for this measure- 
ment. Because of the overlying muscles and subcutaneous fat, t e 
end points are diSicuU to locate and hence in practice assessm^t 
of the pubic arch is more valuable than the measurement o ‘ 
diameter. In fact, the importance of this diameter lies in the ac 
that its width. gives an idea of the subpubic angle. However, e 
relationship between the subpubic angle and the intertuberous la 
meter is governed by the depth of the pelvis and, as shown m 
116, the same width of bituberous diameter can he associated with 
different subpubic angles- , 

A rough but reliable assessment of the bituberous lame er 
can be obtained by inserting the knuckles of the hand between e 
ischial tuberosities. Normally, four knuckles can be co or a 
accommodated here (Plate 110). * , 

(5) Palpation of the Pubic Arch. The subpuhic angle nor- 
tnally measures 85® or more in the female. In climw prac ce, 
exact measurement of this an^e is not necessary. The ype o 
pubic arch, wide, medium or narrow, and the available subpumc 
space can easily be appreciated by palpating the rami rom 
subpubic region to the ischial tuberosities in lithotomy posi ion. 
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Fig. lie. Tile same widih of bituberous diameter may be associated with 
different sub>pubic angles. 

(6) Anteroposterior Diameter of Outlet, This js the distance 
behveen the lower border of the symphysis pubis and the tip of the 
sacrum. This is measured in lithotomy position. It nonnally mea- 
sures 13 cm. (51 inches). This diameter is not considered to be of 
much clinical utility and there is a tendency to dispense with It 
since the anterior part of the outlet is best assessed by the bituber* 
oua diameter and the subpubic arch, while the posterior part of 
the outlet is assessed by its posterior sagittal diameter. One point 
to remember while raeasurmg the anteroposterior and the posterior 
sagittal diameters of the outlet is that in cases of sacrococcygeal 
ankylosis both these diameters should be measured from the tip 
of the coccyx instead of from the tip of the sataum. Hence, asses- 
sing the mobility of the coccyx should be an essential preliminary 
to the measurement of these diameters. This is best done by grasp- 
ing the coccyx between the index finger inserted in the rectum or 
the vagina and the thumb lying externally. 

(7) Posterior Sagittal Diameter of Outlet. This is the dis- 
tance between the midpoint of the bituberous diameter and the 
lip of the sacrum (tip of the coccyx if the coccyx is immobile). This 
diameter gives an idea of the space available to the emerging head 
behind the bituberous diameter. It normally measures 8-9 cm. 
(31-3i inches). However, in view of the fact that the narrowing 
of the bituberous diameter can be compensated for by a generous 
posterior sagittal diameter, the sum of these two diameters ^ves 
better information than their individual length. According to 

. when their sum is 15 cm. or more the outlet should be con- 
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sidered adequate; when it is less outlet dystocia should be antici- 
pated (Thom’s Rule). 

lotcrnal Pelvimetry. Diagonal conjugate and the inter-ischial- 
spinous diameter are the two important measurements made on 
internal examination. In olden days, various internal pelvimeters 
were used for measuring the dilferent diameters of the pelvis direct- 
ly. They all were clumsy, inconvenient to use and gave unreliable 
data. They are now obsolete. 

(1) Diagonal Conjugate. This is the distance between the 
midpoint of the promontory and the inferior border of the anterior 
surface of the symphysis pubis. The patient is put in exaggerated 
lithotomy position, and the index and middle fingers of the hand 
are introduced in the vagina with due aseptic precautions. The 
anterior surface of the sacrum is palpated from below upwards. 
Normally, only the lower three sacral vertebrae can be palpated. 
Hence, to reach the promontory the hand must be depressed and 
the perineum pushed upwards by the flexed third and fourth fingers 
of the examining hand. This enables the examiner to palpate the 
first two sacral vertebrae and reach the promontory. In rachitic 
pelvis, the lower border of the first sacral vertebra is sometimes 
very prominent and can be mistaken for promontory unless due 
care is taken. This false promontory can be easily detected by 
pushing the examining fingers further upwards when they will be 
still in contact with the bone. As against this, beyond the true 
promontory the bone recedes away from the examining fingers. 
When the false promontory is mistaken for the promontory the 
diagonal conjugate will be erroneously found to be longer than it 
really is. When the promontory cannot be reached at all, the dia- 
gonal conjugate can be assumed to be adequate. With the tip of 
the middle finger in contact with the promontory, the hand is now 
elevated so that the radial border of the index finger comes in con- 
tact with the lower border of the symphysis pubis. This point of 
contact is marked by the tip of the index finger of the other hand 
(Fig. 117) and the examining fingers are withdrawn from the vagina. 
The distance between the marked point and the tip of the middle 
finger when measured by a pelvimeter or a metal ruler gives the 
diagonal conjugate. 

The measurement of the diagonal conjugate is best done in the 
last few weeks of pregnancy as the greater distensibility of the 
vagina and the softened perineum cause less discomfort to the pati- 
ent. Besides, non-engagement of the head near term indicates the 
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necessity of such an exajnination. When the head is engaged in 
the pelvis, this examination is neither necessary nor easily possible 
—•not necessary because the engagement of the head means ade- 
quate pelvic brim and not easOy possible because the engaged head 
has got to be displaced upwards out of the pelvis. 

The diagonal conjugate should normally measure at least 11.5 
cm. (43 inches). Ever since Smellie, in 1752, wrote that the diago- 
nal conjugate measures 1.5 to 2 cm. longer than the true conjugate, 
it has become an accepted rule. However, the relationship between 
the diagonal conjugate and the true conjugate is not so simple and 
is governed by the inclination, height and the thickness of the sym- 
physis pubis as shown by Fig. 118. 

(2) Interischial Spinous or SispiTious JDiomctcr. This is the 
dbtance between the lips of the two ischial spines. This diameter 
measures 9 cm. and is shorter than the bituberous diam eter by 1 

No attempts are made to measure this diameter but the two 
i^hial spines are palpated va^ally and a rough assessment of 
this diameter is ^de by the clinical impression. 

(3) Palpation of Pelvis. A thorough palpation of the bony 
walls of the pelvic cavity should be an essenUal part of the inteiv 
nai examination. The curvature of the sacrum, both from above 

- ' from side to side, should be noted as also the roobi- 

_ ole coccyx. The length of the sacrospinous liagments ^ves 
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Fig. IIS. Relationship between the diagonal conjugate and the true conjugate 
as governed by the (A) height, (B) thickness and (C) inclination of the 
symphy^ pubis. 

an idea of the sacrosciatic notches. Normally, this ligament should 
be longer than the breadth of the two examining fingers. The side 
walls of the pelvis should be palpated to note any funnelling ten-* 
deucy. 

X-ray Pelvimetry. Whenever a pelvic contraction is discover- 
ed or is suspected on clinical study, it can be confirmed and its de- 
gree accurately assessed by radiological study. Exact knowledge 
of the nature of pelvic distortion is invaluable in the management 
of labour. However, X-ray studies are not devoid of risk and 
should not be used indiscrelely but should be resorted to only when 
clinical examination is either inconclusive or is inadequate to de- 
cide upon the management of the case. For example, when the 
pelvis is so grossly distorted that va^nal delivery is out of question, 
the situation could be easily realised on clinical examination with- 
out the help of X-rays. The greatest value of X-ray pelvimetry 
lies in the borderline cases of doubtful or minor pelvic contraction, 
but its biggest virtue lies in the fact that it gives an exact idea 
of the relative proportion of the foetal head with reference to the 
pelvis. The indications, methods and dangers of X-ray pelvimetry 
are discussed later in the Chapter on Radiology. 
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CONTRACTED PELVIS. CLINICAL SIGNIFICANCE 

Gross pelvic contraction may or may not aSect the course of 
pregnancy but it invariably exerts a sinister influence upon labour. 
The end results of attempted or accomplished childbirth through 
a contracted pelvis may be disastrous both to the foetxis and the 
mother. 


Influence of Contracted Pelvis Upon Pregnancy 

(1) Incarceration of Uterus. Pregnancy is unaffected in the 
early months except m the rare cases of marked pelvic contractions 
associated with a protruding sacral promontory overhanging the 
pelvic cavity. 

In such circumstances the normal rising up into the abdomen 
of a retrovorted gravid uterus may be prevented with resultant 
incarceration of the uterus. 

(2) Pendulous Abdomen. In the late weeks of pregn^cy, 
due to non-engagement of the bead, the fundus occupies a higher 
position and may cause respiratory embarrassment. As the lower 
segment of the uterus is not fixed by an engaged bead and ^e ute- 
rus has greater mobility, it tends to fall forwards pushing e 
anterior abdominal wall, especially if the capacity of the abdomen 
IS reduced by a kyphotic or a lordotic spine. 

(3) Abnormal Presentation. Lastly, by preventing e^aaS- 

roent of head, a contracted pelvis plays an important role in ring- 
ing about abnormal presentations. ^ 

Labour in Contracted Pelvis 

(1) Abnormal Presentations. , Abnormal presentalioM 
(breech, face, brow and shoulder) occur 3-4 times more frequently 
in contracted pelvis than in normal pelvis. This may be the result 
of sliding of the unengaged head laterally into an iliac fossa which 
produces an obliquity of the foetal axis with reference to that of 
the pelvic inlet and favours extension of the head. Abnormal pre- 
sentation often develops secondarily during labour. In a flat pel- 
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vis, the biparietal diameter may try to bypass the narrow conju- 
gate by moving into one side of the brim. This brings the narrow 
bitemporal diameter in relation to the conjugate of the brim and 
the sincipital end of the head descends down in the pelvis. The 
occipital end may still be held up causing extension of the head 
and giving rise to abnormal presentation. 

(2) Premature Kupturc of Membranes. The head arrested 
at the pelvic brim remains high and does not fit the lower segment 
snugly. The membranes over the cervical os are subjected to the 
full force of uterine contractions and usually rupture prematurely. 
Membranes rupture prematurely in nearly 20 per cent of cases 
Nvith pelvic contraction. 

(3) Prolapse of Umbilical Cord or a Foetal Limb. Due to im- 
perfect adaptation of the presenting part to the pelvic brim and 
the lower uterine segment, prolapse of the umbilical cord or a foetal 
limb is prone to occur after premature rupture of membranes. 

(4) Sluggish Dilatation of Cen'ix. Normally, cervical dila- 
tion is the outcome of the hydrostatic wedge action of the intact 
bag of waters and, after its rupture, the direct action of the head 
well applied to the cervix. In contracted pelvis the hydrostatic 
wedge action is cut short by premature rupture of the membranes. 
After the membranes rupture further cervical dilatation must lin- 
ger until the head is sufficiently moulded to descend and exert 
direct pressure on the cervix. In fact, in grossly contracted pelvis 
the cervix may never dilate fully, the head being unable to des- 
cend low enough to press on the cervix. 

(5) Abnormal Uterine Action. Primary uterine inertia is 
sometimes seen in a generally contracted pelvis. But, as a rule, 
nature tries to overcome cephalopelvic disproportion by hyperac- 
tive uterine action. Sometimes this is over done, and in the face 
of mechanical obstruction offered by the pelvis, uterine action is 
so exaggerated as to result in uterine rupture. Fortunately, when 
faced with unsurmountable obstruction, the uterus usually accepts 
defeat and goes into secondary inertia. Occasionally, in prolonged 
labour, uterine contractions become abnormal and end in tetanic 
contraction which apart from threatening uterine rupture also 
endangers placental circulation. Generally speaking, when faced by 
obstruction a primiparous uterus tends to end in uterine inertia, 
whereas a multiparous uterus tends to respond by overactivity even 
to the point of rupture. 
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(6) Alterations in Mechanism oC Labour. Normal mechanism 
of labour is described in Section 4. When the pelvis is of normal 
size and shape and the foetus is of normal size and presenting 
by tlie vertex this mechanism of labour is admirably ideal and, 
mechanically speaking, most efficient one. When, however, the 
foetus is faced with a pelvis which is unfavourable in shape and/or 
size the normal mechanism of labour is altered to adapt itself to the 
changes in size and shape of the pelvis as described below. 

(i) Flat Pelvis. The most important feature of a flat pelvis 
IS a diminished true conjugate \vith or without an increase in the 
transverse diameter of the brim. The head naturally engages in 
the transverse diameter of the brim. It negotiates the narrow con* 
jugate by one of the two mechanisms. In the first mechanism the 
occiput undergoes a lateral displacement so as to enable the bipa- 
rietal diameter to make use of the relatively wider lateral part of 
the brim and thus bypass the narrow conjugate. The smaller 
bitemporal diameter finds less difficulty in passing through the 
short conjugate. Sometimes the bitemporal diameter passes 
through the conjugate but even the relatively wider lateral part of 
the brim is inadequate for tbe blparietal diameter. This leads to ex- 
tention of the head and development of a brow or a face presenta- 
tion. 

In the second mechanism the head adopts asynclitic attitudes 
to negotiate the narrow conjugate. In cases of posterior asyncli- 
tism, posterior parietal obliquity or anterior panctal presentation 
(Naegele’s obliquity) , the head passes tbe brim by a movement of 
gliding of the anterior parietal bone around the pubis. To be^ 
with, there is lateral flexion of the head towards the posterior 
shoulder. This brings the sagittal suture towards the promontory 
enabling the anterior parietal bone to enter the cavity. This is fo - 
lowed by lateral flexion of the head towards the anterior shoulder 
whereby the sagittal suture approaches the pubis, now enabling 

pios'ierittt ■praietsi bone \o vtAvt Ibe rsfriV?. Tba wiv 9 ntag.e of 
this mechanism of asynclitism is that it enables the biparietal dia- 
meter to escape direct engagement in the pelvic brim. Instead, 
first the superporletal'parietal and then the parielal-subparietal 
diameter engages in the brim and both these diameters are smaher 
than the biparietal diameter. When there is anterior asynclitism 
or anterior parietal obliquity (posterior parietal presentation or 
latzmann's obliquity) , the head passes down the brim by a siroilor 
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movement o£ gliding of the posterior-parietal bone around the pro- 
montory (Figs. 52, 53). 

Once the head passes down the brim, labour, as a rule, is 
surprisingly easy in a flat pelvis as the outlet is rarely contracted. 
Sometimes, however, the lower part of the sacrum may encroach 
forwards causing diiflculty at the outlet 

The prominent promontory sometimes has a telling effect on 
the foetal head resulting in a depression on or a depressed fracture 
of the parietal bone. 

In breech presentation with a flat pelvis, the aftercoming head 
may present great diflicultics during extraction. In fact, the after- 
coming head may follow a mechanism identical to that of the fore- 
coming head with anterior parietal presentation whereby, while the 
posterior parietal bone is arrested at the promontory, the anterior 
one descends behind the symphysis to be followed by the descent of 
the posterior parietal bone. 

(ii) Generally Contracted Pelvis. As the shape of the pelvis 
remains more or less unchanged, the mechanism of labour is not 
materially altered. The head meeting equal resistance £rom all 
sides of the pelvic brim enters it in the oblique diameter in an 
excessively flexed attitude. The exaggerated flexion is an attempt 
to reduce the diameter of engagement to the minimum possible. 
During vaginal examination, the posterior fontanelle can be readily 
felt while the anterior fontancUc has usually receded out of reach. 
Unlike in a flat pelvis, the passage of the head is impeded at all 
levels of the pelvis. The passage of the bead through the outlet 
is equally difficult as, or may be even more difficult than, its pas- 
sage through the brim. With an identical shortening of the true 
conjugate, labour is far easier in a flat pelvis than in a generally 
contracted one. 

Breech presentation in a generally contracted pelvis is often 
disastrous. Extension of the aims and extension of the after-com- 
ing head are common complications difficult to deal with success- 
fully. 

(iii) Peluis leith a Relatively Narrow Transverse Diameter at 

the Brim. Anthropoid pelvis with its long anteroposterior and re- 
laUvely short transverse diameter encourages engagement of the 
head in the occipitoposterior position. The high assimilation pel- 
vis with its long conjugate and increased inclination of 

the brim also favours engagement of the head with the occiput pos- 



46S 


A TEXTBOOK OF OBSTEIHICS 


terior. Android pelvis with its narrow forepelvis forces the hc^d 
to engage as occipitoposterior. 

(iv) Midcavity Contraction. Midcavity contraction is almost 
invariably associated with outlet contraction. The only insUn« 
when the capacity of the midcavity is diminished without an outlet 
contraction is when the sacrum is flat and straight In such cases 
internal rotation of the head may not be possible in the pelvic cavity 
and the head may be required to pass beyond the sacrum before 
internal rotation can take place low down almost in the pelvic 
outlet. 

(v) Outlet Contraction. This is invariably associated ivith 
some degree of midcavity contraction. When the pelvis becomes 
progressively smaller from the brim to the outlet it is called a 
funnel pelvis. Such funnelling of the pelvis is often seen in kypho- 
tic, spondylolisthetic, high assimilation, android, anthropoid aud 
some generally contracted pelves. The head may have no difficulty 
in passing down the bnm but it meets with increasing resistance 
as it descends to the level of ischial spines. It undergoes exlrcmo 
flexion as labour progresses. When transverse and the anteropos- 
terior diameter of the outlet are both contracted the head is usual- 
ly arrested, natural delivery being impossible. When only the 
transverse diameter is reduced the head, unable to pass under the 
narrow subpubic arch tries to utilise the area of the outlet behind 
the bituberous diameter. The capacity of this space is best indi- 
cated by the length of the posterior sagittal diameter of the outlet. 
Tiius with a good posterior sagittal diameter, spontaneous deli^O 
takes place despite a narrowing of the bituberous diameter, a dt 
resulting in deep perineal tears unless a long episiotomy is roa e. 
When the bituberous diameter is inadequate, the posterior sa^tto 
diameter should be expected to compensate for it provi e e 
sum of the bituberous and the posterior sagittal diameters excee s 
15 cm. (Thoms' rule). 

Ilacards to Foetus in Cases of Contracted Pelvis 

*1116 foetus can rarely pass through a contracted pelvis 
out paying a price. Excessive and sometimes dangerous moulding 
of the foetal head usually occurs during labour in a contracte 
pelvis. Moulding that results In a reduction in the biparietal dia- 
meter of upto 0.5 cm. is the limit of safety. Further moulding is very 
hkely to result in tentorial tears and intracranial haemorrha^s. 
The prominent promontory sometimes causes apparently visible 
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trauma to the foetal skull by indenting into the posterior parietal 
bone and causing a depressed fracture. 

Foetal asphyxia is very likely to develop during labour due 
to: (i) interference with the placental circulation caused by strong 
and sometimes hypertonic uterine contractions, (ii) intracranial 
damage, and (iii) cord prolapse. As long as the membranes are 
intact the foetus is less likely to suffer. But, as explained above, 
in contracted pelvis membranes rupture prematurely, thereby in- 
creasing the foetal risk. 

Due to prolonged labour, a large caput often develops over 
the dependent part of the foetal head. The caput does no harm to 
the foetus and disappears within a few days after birth but it may 
lead to serious diagnostic errors as to the level of the foetal head 
during labour. A large caput might reach the pelvic floor with 
the head still in the brim and one may undertake an untimely and 
dangerous forceps delivery if one fails to note the level of the 
biparietal diameter. 

ISlatcmal Hazards in Contracted Pelvis 

Labour in a contracted pelvis is always prolonged tending to 
cause maternal dehydration, exhaustion and gemtal infection. 
Sepsis is more likely to occur as a result of premature rupture of 
the membranes. Labour in contracted pelvis often tends to he 
obstructed. Persistent uterine efforts to overcome serious obstruc- 
tion leads to a dangerous thinning of the lower segment ending in 
its rupture. Uterine rupture is a dangerous complication which if 
not promptly treated may- cost the patient her life. 

Undue prolongation of the second stage when the head is jam- 
med in the pelvis devitalises maternal soft p£irts by compressing 
them between the head and the pelvis. Necrosis of such devitalised 
areas leads to the development of vesico-vaginal or recto-vaginal 
fistulae aroimd the eighth day of the puerperium. 

^ On rare occasions, especially in midcavity and outlet contrac- 
tion, the symphysis pubis might give way under the strain of 
labour and rupture spontaneously. 
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CONTRACTED PELVIS. MANAGEMENT 

The principal aim in the management of pKjlvic contraction U 
to achieve the delivery with least trauma to the mother and the 
child Vaginal delivery, if possible with reasonable safety to the 
mother and the child, should be preferred to abdominal deliver’- 
But vaginal delivery, per so, is by no means to be aimed at, at all 
cost For example, vaginal childbirth resulting in a dead foetus 
or in a new born willi intracranial damage is a poor substitute for 
an abdominal delivery of ajicallhy child. It ought to be einpba* 
.siaed, however, that caesarean delivery should not bo regarded as 
an easy way out of an obstetric difficulty. Apart from the fact that 
abdominal delivery is usually not required for lesser degrees of 
pelvic contraction, caesarean section is not free horn maternal 
mortality and morbidity. Besides, caesarean delivery is no guarantee 
for a live baby. Some apparently normal babies, delivered abdoal* 
nally, die of unknown reasons. Perhaps, the natural processes of 
labour prepare the foetus for Us independent extra*uterine cxis* 
tcncc. 

Many factors have got to be taken into consideration while 
deciding the actual management of individual eases. Degree of 
pelvic contraction, size of the foetus or the relative proportion of 
the foetal head to the pelvis (cephalopclvic proportion) and inci- 
dental complications Lke malprcscntations, uterine inertia, cord 
prolapse, etc. are the Important factors. Age and parity of the 
mother, maturity of the foetus and a precious baby arc some of the 
other factors that often vitiate the line of treatment. 

Degrees Of Pelvic Contraction 

Assuming the foetus to be of normal size the greatest single 
factor dictating the management is the exact nature of pelvic 
contraction. The part of the pelvis tliat Is contracted and the degree 
of contraction are important considerations. As already indicated.- 
for the same reduction of tho true conjugate, a flat pelvis * 
greater chance for spontaneous delivery than a generally contracted 
pelvis. 

The most important single diameter of the pelvis is Uie true 



CONTRACTED PELVIS. MANAGEllENT 


conjugate. U has been traditional to classify contracted pelves into 
three groups according to the shortening of ihb diameter. 

(i) Severely Contracted Pelvis or Major Degree of rdvlc 
Contraction. In this group Uto conjugata vera measures 7.5 an. 

(3 iiichcs) or. less. The delivery of a live viable foetus Uirouglt 
such a pelvis can be considered impossible aiid nil elective cac.sarcan 
section is mandatory. Some people divide this group further into 
absolutely and relatively contracted pelves. In the former the true 
conjugate measures 5.5 an. or less and vaginal delivery, even 
of a mutilated child, is impossible. In the latter group (true con- 
jugate between 5.5 and 7.5 cm.) a dead child can be delivered 
vaginally by a destructive operation. 

(ii) Moderately Contracted Pelvis or a Medium Degree of 
PeWe Contraction. The conjugata vera Is more than 7.5 an. but 
not more than 9 cm. Spontaneous delivery is powiblc in over half of 
the cases depending upon how near the true conjugate approaches 
the upper Umit of 9 cm., the length of tlic transverse diameter of Uic 
brim, size of the foetus, mouldabllily of Uic foetal head and nature 
of uterine action. Since the prospects of successful vaginal deli- 
very in many of Uio eases in this group arc good, they arc given 
a trial of labour unless other factors indicate altcmativc manage- 
meat. Some eases in Oils group will need forceps extraction to 
complete delivery. 

(hi) Slightly Contracted Pelvis or Minor Degree of Pelvic 
Contraction. In this group the true conjugate measures more tivan 
9 cm. though less than normal. The reduction in the pelvic capa- 
city is within the Umit of reserve capacity of the normal pelvis and 
hence spontaneous vaginal deUvery, perhaps aided by a low for- 
ceps application, is to be expected. However, it should be remem- 
bered that a large foetus, a malposition or a malprcsenlation an 
poor uterine action can vitiate the outcome of labour in this group. 

The above measurements of the true conjugate montione or 
the various groups are based on a flat pelvis. When the pe vis is 
generally contracted all the above measurements have to be en- 
hanced by 0.5 cm. a t? r md 

Radiolo^cal classification of the pelvis into Class , * 

D (Section 12) is comparable to this clinical classification. 


Ccphalopelvic Disproportion 

The prognosis of labour as judged by the size „ 

is true only for an average sized foetus. Thus a sma 
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pa!>s through a moderately contracted pelvis witliout the slightbt 
dJHcuIty while a large one may be unable to negotiate a slightly 
contracted pelvis or even a normal pelvis. Hence, the size of lie 
foetus must be considered in relation to tlio size of the pelvis be* 
fore deciding upon the management of a case of contracted pclva 

Tlie relationship between the size of the foetal head and the 
size of the pelvis is termed ccphalopelvic proportion. Normal pel- 
vis like all organs of the body has a generous reser\’e and U roauy 
enough to allow a normal sited foetal head to pass through it with 
a rescr\‘e capacity in the pelvic space. The head lies in the pelvis 
with free space between it and the bony pelvis. Part of this free 
space is occupied by the maternal soft parts surrounding the head, 
viz- the lower uterine segment, loose areolar tissues surrounding 
it, and the bbdder. During labour these (issues are considerably 
stretched while the bladder becomes an abdominal organ, A good 
part of the free space around the foetal head, however, represents 
the reserve capacity of the pelvis which is available during the de- 
livery of a large or a lualprcscnting foetus. Slight contraction ol 
the pelvis which does not diminish the pelvic space beyond its re* 
serve capacity docs not cause any difEculty during tlie dchvco^ of 
a normal sized foetus. 

When the ccphalopelvic proportion is normal the head has no 
difiicully in engaging into the pelvic brim, whicli it usually docs 
in the latter weeks of pregnancy in the primlpara and in last 
few days of pregnancy in (he inultipara. If, at icon, the head is not 
engaged it can easily be pushed down the pelvic brim. 

When the pcIvLs is contracted or the foetal head is larS® * 
normal proportion between the head and the pcliii Is upset, ne 
sizes of the head and the pelvis are now disproportionate 
tioD to each other. In other words, there now exists a ccplw 
vie disproportion. Depending on the amount of disproportion c* 
tween the head and Uie pelvis, cases of ccphalopelvic dispropot on 
arc divided into three groups. 

(1) Minor Disprojiortion. The head fits snugly into the pe vu 
and needs the entire pelvic space for its passage doim the P<dv 
There is no free space at nil between the bead and the pelvic bones. 
The head docs not engage into the pelvis until labour has been In 
prugrv.\5 for some lime with stretching and thinning of Uio matema 
Mjft parts and moulding of the head. However, the head b alm^t 
^ure to paas through the pelvis without difficulty. Spontaneous 
iiwry can be safely anticipated, 
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(ii) Moderate Disproportion. The head is just larger than 
the pelvis. The anterior parietal hone projects beyond the posterior 
surface of the symphysis pubis but not beyond its anterior surface. 
The head might still be able to pass down the pelvis if enough 
moulding of the head occurs to overcome the disproportion. The 
outcome of labour is doubtful depending upon the exact amount 
of disproportion, the ability of the head to mould well and the na- 
ture of uterine action. A trial of labour is justiilahle. Vaginal de- 
livery aided, if necessary, by forceps extraction will be the outcome 
in over half the cases. 

(iu) Major Disproportion. The anterior parietal bone over- 
rides the anterior surface of the symphysis pubis. The head is too 
large for the pelvis and cannot pass through the pelvis even after 
it has undergone maximum possible moulding. Vaginal delivery 
of a live baby is out of question and caesarean section is the treat- 
ment of choice. 

Detection of Cephalopclvic Disproportimi 

In the absence of any disproportion the head engages in the 
pelvis a few weeks before term in primiparae and at term in multi- 
parse. When the head is engaged in the brim cephalopelvic dis- 
proportion is obviously ruled out. 

When the head is not engaged, the nonengagement may or may 
not be due to disproportion. Hence, it is necessary to find out 
whether there is any disproportion and, if it is present, to find out 
its degree. The inability to push the bead down the brim indicates 
the presence of disproportion whereas the amount of overriding 
of the symphysis pubis by the head gives its degree. 

The examination for disproportion can be carried out by the 
external or the combined method. In the external method, Plate 
111, the patient is best examined in the semisitting position with a 
back rest inclined at about 45 degrees. This brings the foetal axis 
in line with the pelvic axis and facilitates the engagement of the 
head into the brim. The head is now grasped between the two 
hands, one on either side, and pushed down into the pelvic inlet 
If the head can be puAed into the pelvis there is no disproportion. 
If it cannot be made to enter the pelvis disproportion is diagnosed 
and its degree is judged by pressing the head firmly do^vn with 
one hand and assessing by the other hand the amount of overriding 
of the symphysis pubis by the head. 
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Purandare’s method o£ studying disproportion can be used as 
an alternative (Plate 112) . The patient is put in exaggerated litho 
tomy position with the thighs fully flexed over the abdomen so 
that the axis of the pelvis is brought in line with the foetal axis. 
The foetal head is now seized by the left hand and pushed doira 
into the brim. If it cannot be so pushed down there is dispropor- 
tion. The degree of disproportion is estimated by noting with the 
fingers of the right hand the extent of overriding of the symphysis 
pubis by the head. 

The combined external and internal or the bimanual method 
is superior to the external method. The necessity of vaginal exa- 
mination is its drawback. The bimanual method should be employ- 
ed when the external method is inconclusive. The patient should 
be placed in lithotomy portion. Two fingers of the right hand are 
introduced in the vagina till they reach the head. The head is now 
grasped by the left hand and firmly pressed down into the pelvis. 
The fingers of the right hand note whether or not the head des- 
cends into the brim. This is Muller’s method of diagnosing da- 
proportion (Plate 113). Munro Kerr has modified this by advocat- 
ing the use of the right thumb to estimate the amount of overriding 
of the symphysis pubis by the head. 

\Vhenevor the head can be made to engage into the pelvic brim 
disproportion at the inlet can be ruled out. Irrespective of the 
actual measurements of the pelvic diameters the pelvic brim can 
be considered adequate for that head. Freeland Barbour has em- 
phasised this fact by saying that the foetal head is the best pelvi- 
meter for the inlet 

It must not be overlooked that these methods of esUma ng 
disproportion deal only with the pelvic inlet After ruling out is 
proportion at the inlet, the outlet must be studied carefully before 
the management of the case is decided upon. 

Treatment of Individual Cases 

Once the diagnosis, ol contracted, pelvis has been made during 
pregnancy, the type of pelvic deformity and the amount or degree 
of pelvic contraction should be studied, if necessary, by the uM o 
radiological examination. Cephah>pelvic disproportion sliould 
confirmed and its degree estimated. Cases of mild pelvic contrac- 
tion and minor cephalopelvic disproportion can be expected to 
deliver spontaneously and are best left alone. The degree of dis- 
proportion should however be reassessed as pregnancy advances to 
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term. During labour these cases should be carefully supervised, 
just like cases of trial labour, lest some unexpected development 
like premature rupture of membranes, cord prolapse, or uterine 
inertia complicate labour and upset previous calculations. 

Cases with severe pelvic contraction and major cephalopelvic 
disproportion have no chance of delivering a normal baby through 
natural passages. For these patients there is no alternative to 
caesarean delivery. These patients are best treated by an elective 
caesarian section at term after excluding foetal malformations. 

Cases with moderate pelvic contraction and moderate cephalo- 
pelvic disproportion form the crux of the problem and tax the 
judgement and skill of the obstetrician in selecting the proper line 
of treatment. The choice lies between: (i) caesarean section at 
term, (ii) induction of premature labour, and (iii) a trial labour. 
A thorough examination is undertaken at 36th week. This is the 
earliest at which induction of labour should be undertaken. The 
pelvis is studied in detail and the disproportion between the foetal 
head and the pelvis properly scrutinised. A tentative decision as 
regards the choice of treatment may be made subject to coniinna* 
tion on subsequent examinations. In fact, the ilnal choice between 
caesarean section and trial of labovur is best postponed till term. 

(1) Caesarean Section at Term. The amount of disproportion 
is an important factor in deciding upon caesarean section. Abdo- 
minal delivery is usually inevitable if the true conjugate is shorter 
than 8.5 cm. (3.4 inches) unless the foetus is small. But there are 
many other factors which weigh the choice heavily in favour of ab- 
dominal delivery even in roomier pelves. Presence of midcavity 
and outlet contraction should as a rule dictate caesarean section. 
There is no place for trial of labour at the outlet. Breech presenta- 
tion with moderate degree of pelvic contraction should be con- 
sidered very unfavourable for the child, because the degree of 
cephalopelvic disproportion cannot be properly estimated, labour 
may be complicated by cord prolapse and difficulties in the extrac- 
tion of the aftercoming head usually prove fatal for the child. Brow 
and face presentations may be indicative of serious cephalopelvic 
disproportion. Thus, in the presence of malpresentation, caesarean 
section has to be imdertaken more readily for moderate pelvic con- 
traction. Elderly primipara, postmaturity and a precious baby are 
other factors favouring the decision to deliver abdominally. Past 
obstetric mishaps like sUUbirtb and tiaumaUc forceps delivery. 
Weigh the odds heavily against vaginal delivery. 
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(2) Induction of Premature Labour. Thanks to the safety 
wiU:t which caesarean section can be undertaken, induction 
of premature labour for pelvic contraction can now be considered 
almost obsolete. ' In bygone days, when abdominal delivery was 
fraught with dangers, this treatment had some justification. In 
today’s obstetrics it has hardly any place. Nevertheless, some Bri- 
tish obstetricians sUU champion this mode of management In any 
case, there is almost imiversal agreement that this treatment has 
no place in pnmiparae as in them uterine action and behaviour of 
the cervix cannot be predicted and the maternal soft parts are rigid. 

The purpose of inducing labour prematurely is to get a smal- 
ler foetus with its small and more easily mouldable head to pass 
through the pelvis. What cannot be achieved by the full term foe- 
tus can be expected to be easily accomplished by the smaller foetus. 
However, the prematurity of the foetus, the mainstay of this treat- 
ment, is its greatest drawback. The premature foetus is very 
prone to injury, especially intracranial damage, during labour and 
is a liability during the neonatal life. The treatment is, therefore, 
assouated with higher sUUbirths and neonatal mortality. Mis- 
calculations as regards the maturity of the foetus and the size of 
the pelvis sometimes make matters worse by bringing forth an un- 
expectedly premature baby or by presenting an unexpectedly diin- 
cult labour. Dewar has put the objections to this mode of rnana^- 
ment in a nut-shell when he says that the earlier the induction the 
greater the foetal risk and the later it is done the lesser its justiiiea- 
tion. 

The ideal patient for Ihw treatment, if at all the treatment nee 
be considered, is a second para who in her last delivery had a pro 
longed labour ending in a stillbirth or a difficult or traumatic cr- 
eeps extraction. When dealing with such situation one fe^ 
only if the foetus were a little smaller tliere would have been no 
difficulty during labour. When the same obstetrician manages e 
patient in her next pregnancy he can by timely induction of pre- 
mature labour obtain a litOe smaller foetus. 

Having decided that the case is ideal for induction of premati^ 
labour the next important decision concerns the optimum timmS 
of the induction. This is best determined by the size of the foe 
head in relation to the pelvis. The patient is studied for cepha o- 
-elvic proportion at 3Gth week, the earliest time when induction 
f labour should be resorted to. If the head can be made to enter 

brim the patient is reassessed at weekly intervals. The idea* 
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time for mductfon of labour is when the head just cannot be pushed 
down the brim. Moxilding of the head and thinning and drawing 
up of the maternal soft parts will enable the head to pass through 
the pelvis during labour. The decision about the optimum time for 
induction is no easy matter and needs mature judgment. The 
usual pitfall is the tendency to induce labour too early in an anxi- 
ety to avoid difficult labour. 

The prematurely induced labour should be treated like a trial 
labour and conducted with constant supervision and great care. 
Most of the cases deliver spontaneously but in a few low forceps 
delivery might have to be resorted to. In view of the prematurity 
of the baby difficult forceps deliveries should not be undertaken 
unless absolutely necessary. 

(3) Trial of Labour. Trial of labour is an important develop- 
ment of modem obstetrics which has considerably altered the 
management of mild or moderate cephalopelvic disproportion. In- 
spite of an exact knowledge of the size, shape and architecture of 
the contracted pelvis, and even the size of the foetal head, it is not 
possible to preset the outcome of labour, successful or otherwise. 
For labour is something much more than the mere ability of the 
pelvis to allow the passage of the bead with or without difficulty. 
Apart from the relative sizes of the pelvis and the head, there are 
niany other important factors, like the capacity of the head to 
mould, uterine action and behaviour of the cervix, which can faci- 
litate or delay labour. Unfortunately, these factors cannot be pre- 
dicted until labour has been in progress for some time. A vaginal 
delivery which appears very probable, judging from the size of the 
pelvis and the foetus, may not come through because of poor ute- 
rine action. On the other band, when the chances of the passage 
of the head through the pelvis appear rather poor, good uterine 
action and necessary moulding of the head may yet achieve a vagi- 
nal delivery. Therefore, in cases of moderate cephalopelvic dispro- 
portion, the outcome of labour cannot be predicted, and any treat- 
ment based on sucS predicUons cannot be considered sound and 
rational. The best way to deal with these cases is to allow them 
to go into labour, and study the progress of labour. If labour pro- 
gresses favourably, it is allowed to proceed to a successful out- 
come. If not, all the various above mentioned factors concerned 
with the process of labour are weighed properly to decide in favour 
of or against the possibility of vaginal delivery. When vaginal deli- 
very appears unlikely, a caesarean section is promptly undertaken 
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before the labour has had any harmful effect on the foetus or tb 
moUicr. This mode of management constitutes a trial of labour, 
the advent of anUbiotlcs and ready availability of blood for tons, 
tusions have made caesarean secUon safe even when imdertaba 
after a prolonged trial. The advent of trial of labour has not only 
made inductions of premature labour for pelvic contraction un- 
necessary and outmoded, but has also salvaged many a woman 
rom ^ elective caesarean section. More important still, the bell^ 
o a successful trial of labour are perpetuated in suteequeat 
^ which can be confidently managed per vaginam. 

II labour is truly a trial of the mother and the foetus as 

We as at of obstetrician. The mother has to be sustained, phya- 
. , ^ ^ for a long labour. The foetus has to ensure a lonS 

0 ^ proper moulding of the head. The patience, j'udg* 

ment and skiU o£ the obslelrician Is also on trial 


Indications For Trial I.abotir 


‘’'J';”‘‘SravUlae, when the head remains above the pel- 
a ^ OQset of labour with some overlapping, it indipateJ 

tlon frtef disproportion. An occipitoposterior pod 

unfavour cause of non-engagement, and is much mow 

u position of the vertex becau« by 

rior positioi^^ action is commonly associated with occipiloposte- 

labourLi^["rnv *^*’**"*”" A previous proJ«>g^' 

hidicat’es 


indicat'es CGohJi death within a few day-s 

ment had been 'ma previous — - 

is easier to iudeo fh ^ an experienced obstetric staff, 

, , to judge the success nr ^bsequ. 


confine 


is easier to iud^n Jh having an experiencea oosieuib^ 

labour than wLa^ 

an inexparioncod nor,™ Prevoua nhildbirth was conduced 
ed labour suggests contr-i#.^ “wtrumental delivery after a prole 
ontlGl. A thorough clinical r 1“ the midcavily or 

assessing the size and th and X-ray pelvimetry 

value in^udy„T.hr„f^,^t“'J t »=‘via is of consider! 

(3) Preuin,,,. n. uicome of the present childbirth, 
rion performed for ceSoneliri^’^^^' ^ P''®''ious caesarean i 
person, after a proper triaf *®/^*^Proportion by an experien 
indication for a repeat caeoar” not be taken as 

the character of uterin »• ^®cfion. The size of the baby i 
of utenne action in the previous childbirth may hi 
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necessitated abdominal delivery, and the same conditions may not 
be present in the present labour. When the size and shape of the 
pelvis was the deciding indication in a previous labour with an 
average sized foetus and good uterine action, a repeat caesarean 
section would be needed but, even in such cases, trial of labour 
should be considered. Narvekar reviewed labour following a pre- 
vious caesarean secUon and showed that over half of these cases 
delivered per vaginam. Trial of labour has belied the former dic- 
tum ‘once a caesarean always a caesarean’. 

Limits of Trial of Labour. A fully extended trial of labour 
should also be a “test of labour”. A complete trial is one in whic^ 
labour is allowed to proceed for at least two hours after the full 
dilataUon of the cervix. The time factor becomes important when 
the first stage is prolonged for more than 24 hours. Continuation 
of the trial is justifiable as long as progress is evident and vaginal 
delivery appears possible. 

There are several factors which may not allow the full trial 


and require it to be terminated by caesarean section. 

(1) The nature of uterine oction is a very important factor. 
It is a frequent clinical experience that when failure of trial in a 
previous labour was mainly due to hypotonic uterine inertia, good 
uterine action in a subsequent labour results in a spontaneous vagi- 
nal deUvery. Trial of labour in the presence of inco-ordmate by- 
pertonic uterine action is a very difficult problem. La our is pro- 
longed and, by the time the obstruction has been overcome ^ ® 
^'aginal delivery is possible, the patient is too exhauste , or e 
foetus is in distress preventing any further extension o tria . 

(2) The time of rupture of the membranes is also an importot 
consideration. When the membranes remain intact unt e ce 

is more than half dilated, trial of labour can be allo%ve o con , 
but should they have ruptured before or soon after the onset ot 
labour, it may not be passible to give a full trial ^ ® , 

cervix is fully dilated, most of the Uquor has drained away and the 
risk to the foetus is considerably increased. _ _ 

(3) The age of the patient is important. An 
gravida, over the age of thirty five or one who has concei 
many years of infertility, cannot be allowed a pro onge 


because of increased foetal jdric. 

(4) Postmaturity presents a peculiar problem. .. 

to be induced and, in an induced labour, hypotonic u e 
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is common. This, together with decreased mouldability of the 
head, limits a trial. 

hlanagcmcnt Ot Trial Of Labour 

Whenever a trial of labour been decided upon, It is pre- 
ferable to admit the case a few days prior to full term, especially 
in the hospital class of patients who may not fully appreciate this 
form of treatment and delay admission until several hours after 
the onset of labour. 

As the labour is likely to be prolonged, it is very important 
to maintain the general condition of the patient at a high level. 
IVhat is frequently described as maternal distress is usually the 
result of neglect to attend to the physical well being of the patient 
The mental attitude of the patient towards a prolonged labour goes 
a long way in extending a trial, and mental preparation of the 
patient during the latter part of pregnancy is of invaluable assis- 
tance. Clinical observation shows that a number of second gravi- 
dae, who had caesarean section for supposed cephalopelvle dispro- 
portion during their first labour, show a determined attitude in 
their subsequent pregnancy to go through a vaginal delivery, and 
such mental attitude helps considerably towards a successful re- 
sult. 

Throughout trial, careful attention should be paid to nourish- 
ment, especially the fluid intake. Patients who have received good 
prenatal preparation cooperate well and take plenty of fluids, in- 
cluding fruit juices during labour, but, those who do not, need six 
hourly intravenous injections of 200 c-c. of 25% glucose solution- 
As caesarean section may be required at any time, regular meals 
should be avoided after the first few hours of commencement of 
triaL Urine should be tested every few hours for acetone which 
indicates dehydration and starvation and needs intravenous 
infusion of 500-1000 c.c. of 5% glucose solution. 

The patient must have good rest and enough sleep, and it is 
vase to give tranquiViser orally in the early stages oi labtAW. To 
ensure good sleep, 100 mg. of pethidine hydrochloride sliould be 
given. There can be no hard and fast rule, but pethidine can be 
repeated every few hours without adding to the danger of foetal 
anoxia and, at tunes, as much as a total of 500 mg. of pethidine can 
be given during labour without any harmful effects. Chlorproma- 
zine group of drugs and pethidine are two very useful sedatives 
during labour. 
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The output of urine shouldjje noted. An overdistended blad- 
der adds to the discomfort, and it is necessary to catheterise the 
bladder as often as is required. At the onset of trial, an enema 
should be given as is practised in every labour. Sometimes, gase- 
ous distension of the abdomen after several hours of labour occurs, 
pushing the uterus to one side, and is an indication of labour hav- 
ing been unduly prolonged. Enema at this stage seldom helps, and 
should be given with great care as it is likely to rupture the pro- 
truding bag of waters. 

At the commencement of trial, the position of the foetus is 
carefully palpated and the sites of the anterior shoulder and the 
foetal heart sounds are marked on the abdomen so that descent 
of the foetus can be readily judged. The foetal heart rate is count- 
ed at regular intervals throughout the labour. The frequency and 
character of uterine contractions should be constantly watched. 
Adequate trial can be given when the contractions are rhythmic and 
of good intensity. In hypertonic mco-ordinate uterine action, the 
first stage is unduly prolonged, and, frequently, a trial has to be 
given up in the interests of the mother, or the foetus, or both. 

It is often taught that vaginal examination should not be fre- 
quently made in patients who are undergoing a trial for fear of 
infection, more so because a caesarean section is likely to be re- 
quired later. Clinical experience, however, is otherwise and, there 
is little risk of infection even when several vaginal examinations 
are made with proper asepsis. It is true that, in the early first 
stage, abdominal examination is sufficient to judge the progress of 
labour, but, later on, information gathered by vaginal examination 
is valuable and decisive for interrupting or extending the trial. 
Rectal examination is futile in judging the progress and the prog- 
nosis of labour, and is hardly practised in modern obstetrics. 

Usually, the size and the shape of the pelvis are assessed dur- 
ing pregnancy but, when this has not been done previously, clini- 
cal assessment is done during labour. Similarly, in cases of antici- 
pated trial, X-ray pelvimetry is done during pregnancy but, if not 
done, X-ray pelvimetry may be required during labour. Every 
one is on the alert for likely obstruction at the brim, but it must 
be stressed that^the midcavity and the outlet are equally, if not 
more, important. When obstruction in the pelvic- cavity or at the 
outlet has not been anticipated and is diagnosed later in labour; 
after exhaustion of the mother and excessive moulding of the foetal 
head, maternal and foetal risks are considerably increased. 
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Progress is Judged by the descent of the head and Ihe dilata- 
tion of the cervix. When the head engages In the first few hours 
of trial, it is not necessary to do a vaginal examination until the 
membranes rupture. But, when the head remains at the pelvic 
brim, a vaginal examination is justifiably done after a few hours 
of trial, even before the rupture of the membranes, to note the 
degree of dilatation and effaccment of the cervix, the loose or firm 
appbcation of the presenting part to the cervix, the position of the 
presenting part, the degree of moulding and to exclude cord pre- 
sentation. 

A vaginal examination must be made soon after the rupture 
of the membranes to exclude prolapse of the cord and to note the 
application of the head to the cervix. Soon after the rupture of the 
membranes, the uterine contractions become stronger and the head, 
which upto now bad remained stationary at the brim, begins to 
descend into the pelvic cavity. After rupture of the membranes, 
vaginal examinations are made every one or two hours to note the 
dilatation of the cervix, moulding, and possible caput formation. 
The need for sedatives is best judged on the findings of vaginal 
examinations. 

At intervals, the progress of labour should be evaluated and 
the conditions of the mother and the foetus assessed. After con* 
sidering all the factors concerned, one may decide to proceed with 
the trial in the hope of achieving a spontaneous delivery, or one 
may consider it advisable to terminate labour. In the latter (ase, 
a caesarean section will have to be undertaken unless the labour 
has progressed far enough to make a forceps delivery possible. 

Indication for Caesarean Section. The frequency with which 
caesarean sections are performed, in cases of trial labour, will vary 
according to the skill and mature judgment of the obstetrician, but 
there can be very little difference of opinion regarding the follow- 
ing indications. 

(1) Prolapse of Cord. The only way of securing a live birth 
when there is prolapse of the cord with the cervix not fully dilated 
is by immediate caesarean section. 

(2) Nature of UUrine Action. Hypotonic uterine inertia of 
the “dystocia dystrophia syndrome” frequently ends up in caesa- 
rean section. 

Hypertonic inco-ordinale uterine action prolongs the first stage. 
Continuous abdominal discomfort leads to maternal exhaustion 
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and, not infrequently, to foetal distress and then caesarean section 
is required. 

(3) Arrest of Progress of Labour. Whenever progress of 
labour is arrested with the head above the level of the ischial spines, 
a caesarean section is the only course available. 

In uncorrected malpresentation arrested at the midcavity, cor> 
rection is attempted in the operation theatre with a view to deliver 
by forceps, but whenever such atteinpU fail, it is best to deliver by 
a caesarean section. 

(4) Excessive Moulding. Cases of excessive moulding of the 
head in the first or the second stage of labour are best delivered 
by caesarean section as further strain of a vaginal delivery, espe> 
daily a forceps delivery, is almost certain to cause gross intracra- 
nial injury. 

(5) Ftmctional rigidity of the cervix will necessarily need 
caesarean section. Delayed or sluggish dilatation of the cervix is 
a bad omen. 

(6) Development of foetal or maternal distress during the 
course of a trial labour needs termination by caesarean section. 

Cases Seen For First Hme During Labour 

When the patient with contracted pelvis is seen for the just 
time during labour she should be treated as if she had been un- 
dergoing a' trial labour. A careful study of the pelvis is made and 
the degree of cephalopelvic disproportion assessed. A dedsion 
should be taken as to whether vaginal delivery is likely or whether 
it is impossible. 

If vaginal delivery is likely then the patient should be allowed 
to proceed in labour which should be managed just like a trial 
labour. A forceps delivery can be undertaken at an opportune 
time if necessary. 

If live vaginal delivery is impossible, a caesarean delivery 
should be imdertaken provided the foetus is alive and in good con- 
dition. 

The patient might have already been exhausted by a prolonged 
and obstructed labour when first seen. She might be dehydrated, 
have rapid pulse, and be even infected as indicated by fever. Even 
unsuccessful attempts at forceps delivery might already have been 
made. In the majority of such cases, the foetus will either be dead 
or dying. Craniotomy is the best treatment for these cases 
31 
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the pelvis is severely contracted. According to Munro Kerr, era* 
niotomy should not be undertaken if the true conjugate is less 
than 7.5 cm. In any case, if one feels that even after perforation 
the head is not likely to pass through the pelvis without resort to 
cephalotripsy, it is safer to undertake caesarean delivery despite 
a dead foetus. 

Sj'mphj'siotomy. Mention must be made of symphysiotomy in 
the management of selected cases of outlet contraction. When, dur> 
ing forceps extraction, one feels that if the pelvis were just a little 
Wider the extraction could be successfully completed, s^mphysio' 
tomy should be considered. As an elective procedure this opera' 
tion has no place. If the outlet contraction is discovered during 
pregnancy or in early labour, caesarean section is the treatment 
of choice. 
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CHAPTER 16 


MALFORMATIONS OF FOETUS 

Hydrocephalus 

Definition. Accumulation of large amounts of cerebro^spinal 
fiuld in the craniiun is termed hydrocephalus. 

The fluid first collects and enormously distends the ventricles. 
The stretched brain substance surrounds the distended ventricles 
giving an appearance resembling the wall of a cyst. In some, the 
accumulation is restricted to the ventricles, while in others it bursts 
through an extremely thinned out brain area and then further 
accumulation occurs in the sub-arachnoid space or between the 
arachnoid and the dura mater. 

The bones of the vault of the skull are widely separated from 
one another, thus considerably widening the sutures and the fon- 
tanelles. The bones of the base of the skull and the face are not 
afifected so that a typical hydrocephalic appearance of an enorm- 
ously distended head with small face is presented (Plates 114, 
115). 

Diagnosis. During Pregnancj/. Diagnosis is seldom made 
before the eighth month of pregnancy. In cephalic presentation, a 
hydrocephalus is suspected during the last few weeks of pregnancy 
and is confirmed by X-ray examination. In breech presentation, 
however, diagnosis is usually not made until the after-coming head 
of the breech is arrested during labour. 

A small hydrocephalus is difiicult to diagnose correctly and 
is considered merely as a case of cephalopelvic disproportion. A 
moderately enlarged hydrocephalic head is usually suspected 
during abdominal palpation by broadened lower pole of the uterus 
in which a large head Is palpated which is only slightly ballottable. 
The feel of the head is elastic and not hard. A very large hydro- 
cephalus is difficrilt to diagnose by abdominal palpation. Inability 
to palpate the head either at the upper or the lower pole of the 
uterus leads one to take an X-ray plate. A crackling sensation 
during palpation of the lower or the upper pole of the uterus is 
highly suggestive of a hydrocephalic bead. 
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Whenever a hydrocephalus is suspected an X-ray examination 
should be done. A hydrocephalus presenting by the head can be 
readily diagnosed by finding thin bones widely separated from each 
other (Plate 116). Whilst taking an antero-posterior film in a 
breech presentation, the foetal head, being nearer to the X-ray 
tube, is magnified out of proporUon to dve rest of the foetus giving 
a false impression of hydrocephalus. A lateral film or a postero- 
anterior film is necessary to overcome this diagnostic pitfall. 

During Labour. During labour, a hydrocephalus presenting by 
the head can usually be diagnosed by a vaginal examination. Early 
in labour, the diagnosis is not always easy but when the cenix 
is half or more dilated, the position of the head above the pelvic 
brim, the abnormally large size of the head, the wide separation 
o! the skull bones and the wide bulging fontanelles leave no doubt 
about the diagnosis. A large hydrocephalus is likely to be mis- 
taken for a tense unruptured bag of membranes. And the inex- 
perienced is hkely to misdiagnose the soft hydrocephalic head for 
a breech. 

As previously mentioned, a hydrocephalic head la a breech 
presentation very often remains undiagnosed until the arrest of the 
aftercoming head above the pelvic inlet. As the head is high above 
the pelvic brim, the fingers on vaginal examination usually reach 
as far as the firm basic occiput and the distended vault remains 
out of reach. At this stage, the unusual dimensions of the head 
can often be made out on abdominal palpation. When there is an 
associated spina bifida, the diagnosis of the arrest of the hydro- 
cephalic head is at once apparent. Sometimes, the diagnosis of a 
hydrocephalic after-coming head is made when large quantities 
of cerebrospinal fluid drain out after perforation of the after- 
coming head. 

ES^ct upon Labour. With a small hydrocephalus, spontaneous 
delivery frequently occurs. A large one detected during pregnancy 
ewly is. is \sea\e6i azA tbA wAtecnal risk is not 

more than that in a normal labour. When a large hydrocephalus 
remains undiagnosed, labour is obstructed and the violent 
uterine efforts to overcome the obstruction finally result in rup- 
ture of the uterus. Ihe risk of uterine rupture from overdistension 
of the lower segment is mudi greater in cephalic presentations. 
In breech presentations the lower segment does not get over- 
distended as the rest of the body is bom naturally and only the 
after-coming head is obstructed. 
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Rarely, the hydrocephalus ruptures during labour with spon- 
taneous birth, That is a fortunate accident, but under no circum- 
stances labour should be allowed to prolong in the hope of such 
an eventuality. 

Treatment. When a hydrocephalus is diagnosed during preg- 
nancy, the patient should be kept under observation until labour 
commences. With the cervix barely two fingers dilated, the hydro- 
cephalus is drained by tapping the head with a trocar and cannula. 
Anaesthesia is not necessary and enough fluid is tapped to cause 
the engagement of the head. Should all the fluid be drained, the 
completely collapsed head being a bad dilator of the cervix delays 
labour. It is seldom necessary to crush the base of the head unless 
there is an associated pelvic contraction. When uterine action is 
inadequate for spontaneous delivery it may be necessary to apply 
traction to the vault of the skull even alter tapping the head. 

For the arrest of the after-coming head in a breech presenta- 
tion, the pcstero lateral fontanelJe or if that cannot be reached the 
occipital bone is perforated by Simpson’s perforator to tap the 
cerebrospinal fluid. 

An alternative method of tapping the cerebrospinal fluid when 
the after-coming head is too high for perforation is by opening the 
spinal column between two cervical vertebrae and passing a mal- 
leable silver catheter or a stiff gum-elastic bougie into the cranium. 
When a spina bifida is found, the catheter or the bougie is passed 
through the spina bifida into the brain. 

In cases of hydrocephalus with delayed, obstructed labour, the 
uterine cavity must be explored after delivery. It is only by fol- 
lowing this routine that cases of rupture of the uterus can be de- 
tected early. 

Pirognosis. The foetal prognosb is bad except for a few cases 
of mild hydrocephalus which deliver spontaneously. 

Maternal prognosis is as good as in normal labour, when diag- 
nosis is made during pregnancy or early in labour. 

In neglected obstructed cases, the prognosis is grave and the 
incidence of rupture of the uterus in such cases is high. 

Ancncephaly 

Incidence. The incidence varies between 0.064 and 0.31 per 
cent per 1,000 live births. 

Causation. Various theories have been put forward to explain 
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its causation. Anencephaly is caused by a lethal genotype in many 
cases. Quigley has reported a case where in two successive preg* 
nancies anencephalies were bom. Talbot, after examining the pla- 
centa of 20 malformed foetuses, concluded that the defects in deve- 
lopment were due to injury to the placenta and were not hereditary 
in nature. The most important environmental factor likely to cause 
a developmental defect is diminished oxygen supply to the foetal 
blood stream. 

Pathology. Pituitary and adrenal hypoplasia are the two 
characteristic features of anencephaly. Simultaneous hypoplasia 
of the pituitary and the adrenals has not been reported in an in- 
fant that is not anencephatic. A hypoplastic anterior lobe is pre- 
sent. The posterior pituitary lobe fails or is absent. The addophil 
cells are significantly diminished or are altogether absent. 

Diagnosis. The suspicion of an anencepbalus is evident about 
the seventh month of gestation, when uterine enlargement due to 
hydramnios occurs. Failure to ballot a head is significant Diag- 
nosis is established by X-ray examination when the absence of 
skull shadow together with two small ossified knobs of sphenoids 
is characteristic of an anencephalus. Anencephalic foetus usually 
presents by the face (Plates 117, 118) . 

Treatment. Once the diagnosis is made, labour is Induced by 
rupturing the membranes while the foetus Is still small to allow 
an easy delivery. 

In many cases, premature labour occurs and the diagnosis of 
an anencephalus is made during labour. 

In those that proceed to fulF term, the small head comes out 
from an incompletely dilated cervix. The shoulders often find 
difficulty in emerging from the incompletely dilated cervix. As a 
live foetus is not a consideration, there should be no hurry m ex- 
tracting the shoulders. In a short time the cervix dilates further 
and the body is delivered. 

Aleningocelo and Sncephaloccle 

In both, there is a cystic tumour on the outside of the craniiM, 
usually in the occipital region. In meningocele, there is herniation 
of the meninges filled with fluid through a defect in the cranial 
bones. Encephalocele is a hemia of the brain covered with menm- 
ges. There may or may not be free communication between the 
tumour and the cranial cavify (Plate 119) . 
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These tiunours are soft and small and, as a rule, do not obs- 
truct labour. When they are of large size and are found to obs> 
truct labour, the cyst is collapsed by tapping the fluid. Delivery 
is then left to nature. 

Dropsical Effusions of Abdomen and Thorax 

In a feiv rare cases, hydrothorax has caused obstructed labour. 
Foetal ascites is somewhat more common and, occasionally, the 
foetal bladder is so distended with urine as to prevent the birth of 
the body. Hydronephrosis or polycystic kidneys are rare causes 
of abdominal distension and dystocia. 

diagnosis. The diagnosis is made after the birth of the head 
or the breech when the delivery of the rest of the body is arrested. 
A careful exploration reveals the diagnosis. 

Trec^ment. In most of the cases, tapping the affected cavity 
with a trocar or cannula is suillcient to complete the delivery but 
in some eviceration may have to be done. 

Spina Bifida 

It is usually over the lumbo>sacral or dorsal region of the spinal 
column. It results from a defect in the vertebral arches. It may 
or may not be accompanied by a meningocele. 

As the meningocele is usually small it seldom obstructs labour 
but if it does it must be punctured and the fluid allowed to drain. 

Sacro'coccygcal Tumours 

These tumours are of three different types: (1) a cystic tum- 
our communicating with the spinal column, (2) a teratoma due 
to inclusion ot portions of a second foetus, and (3) a simple or ma- 
lignant tumour as is found in other parts of the body (Plate 120) . 

These tumours vary in size but are seldom so large as to obs- 
truct labour. A large tumour needs to be removed by piecemeal 
excision. 


Tumours of Neck 

They may be cystic or solid. Cystic hygroma may originate 
in degenerated lymphatic vessels and may be situated in Iront or 
on the nape of the neck. Cystic or solid tumours of the thyroid 
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gland may attain large size. Small ones do not obstruct labour 
but a large one causing obstruction requires piecemeal removal 

Achondroplasia (Chondrodystrophia) * 

Achondroplasia consists of retaliation of epiphyseal^ but not 
of periosteal bone growth. It is primarily a faulty growth of carti- 
lage and premature cessation of the endochondral ossification re- 
sults in short, thick extremities, large head, apparently normal- 
sized trunk, small pelvis (pelvisnana) and deformities of the 
spine (Plate 121). 

Little is known about its causation. According to Kaufmann, 
it is due to defect of bone-fonning tissues occurring in the early 
weeks of foetal life. It is always congenital and heredity plays 
a part. It is commonly met with in twins. 

Obstetric importance of such cases is that it U associated with 
hydramnios. Difficulty in delivery seldom arises. 

Congenital Icthyosb (Harlequin Foetus) 

Congenital icthyosis is a rare congenital abnormality. Ihe in- 
fant Is bom with a hard skin which splits and desquamates shortly 
after birth. The eyelids are everted. These cases are usually still- 
born or die within a few hours of birth (Plate 122) . 

Lattuada and Parker,' in 1951, reviewed the literature in rela- 
tion to congenital icthyosis and also recorded cases of die condition. 

Congeflital icthyosis is supposed to be due to accumulation of 
vemix (Icthyosis sebacea) or to the persistance of a foetal mem- 
brane which subsequently splifs and desquamates. 

Double Alonsters 

Double monsters are of considerably more importance from 
an obstetric point ol view diau angle monsters as, xnAsss tha^ are 
very small, they will always give rise to difficulty during deliv^. 
Double monsters have been elaborately classified but, for practical 
purposes, they are divided into two main classes. 

(1) Those in wHch cme end of the body, either the cephalic 
or the podalic, is double, the rest of the body being single 
(Fig. 119). 

(2) Those in which there are outwardly two separate m- 




PI-114. Hydrocephalus, Cront view. (p. 483). 





i’l-lie. X-ray showing hydrocephalus, (p. 484). 





Pt-llS. X-ray showing anencephalus. (p. 4S6). 



Pi-Ha. Meningocele, (p. 486). 



Pl-120. Sacro-coccygcal tumour, (p. 487). 




PI-121. Chondrodystrophia. (p. 488). 



Pl-122 Congemtal kthiosis. (p. 488). 



Pi-123. BiccphaUis (p. 4S9). 




PJ-124. Thoracophagus. (p. 489). 





MALFORMATIONS OF FOETUS 




fants, which are joined in only some part of the body. They are 
further grouped into: 

(a) Those in which the infants are connected at the level of 
the head, cephalopagua (Plate 123) . 

(b) Those in which the infants are connected at the level of 
the thorax, thoracopagtis (Plates 124, 125). 

(c) Those in which the infants are connected at the level of 
the pelvis, ischiopagus (Fig. 120). 

Diagnosis, Double monsters are clinically seldom diagnosed 
until either spontaneous delivery occurs or when an obstruction to 
delivery requires intrauterine e3q)loration. By abdominal palpa- 
tion, a diagnosis of twin pregnancy is made. On radiological exa- 
mination, a double monster is suspected when both the foetuses 
are at the same level and particularly when the two are facing 
each other. 

Treatment. If a diagnosis of double monster is made, prema- 
ture induction of labour should be done so that less diiHculty is 
encountered during the delivery of the small foetuses. 

If the diagnosis is made after labour is obstructed, a hand is 
passed into the uterus to ascertain the nature of the monstrosity. 
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Breech extraction, after bringing down all the feet, is the best form 
of treatment. If extraction in this manner fails or is impossible, 
embryotomy must be performed. 
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SECTION VIIZ 


ANTEPARTUM HAEMORRHAGE 


DcfiniUon. Bleeding from the genital tract at any time after 
the foetus has become viable, i.c. after 23 weeks, or during the 
first or the second stages of labour, is designated as antepartum 
haemorrhage. 

Causes. The following are the important causes of antepartiun 
haemorrhage: 

(A) Haemorrhage jrom the placenta site 

(a) Bleeding due to the premature separation of a placenta 
situated in the upper segment, accidentaf haemorrhage. 

(b) Bleeding due to the. prematxire separation of a placenta 
situated in the lower segment, placenta proeuia. 

(c) Bleeding due to the rupture of the marginal sinus. 

(B) Haemorrhage from a veUamentous cord or vessels connecting 
the placenta aTtd its succenturiate lobe crossing the internal 
os, vasa praevia. 

(C) Haemorrhage from lesions in the cervix, vagina and vulva, 

like vascular polyps, varicose veins, malignant growths, etc. 


CHAPTER 1 

PLACENTA PRAEVIA 

Dcimition. Normally, the placenta is situated in the upper 
segment of the uterus. When the placenta is situated, either partly 
or wholly, in the lower uterine segment, it is termed placenta prae- 
via. 

Incidence. The incidence of placenta praevia in a hospital is 
naturally higher than the general incidence because of the greater 
number of emergency admissions. 
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Most reviews on placenta praevia give the Incidence of thb 
condition as approximately 1 in 200. TTie incidence at the N.W.M., 
Hospital during 1962 was 1 in 162. 

In all the reported series, approximately 75*80 per cent of 
placenta praevia were in multigravidae and 20*25 per cent ii}. pri* 
migravidae. This high incidence in mtiltlgravidae is perhaps be- 
cause there are always many more multigravidae than primigra- 
vidae The greater incidence in multigravidae is also due to greater 
uterine laxity and greater liabili^ to chronic endometrial infection. 

Etiology. Why the placenta forms in the lower part of the 
uterus is not known and is of academic interest only. It is doubtful, 
if ever, the real cause of placenta praevia will he established. 

A fertilized ovum has a smooth external surface until the de- 
velopment of the trophoblast and therefore cannot get attached. 
Should the formation of the trophoblast be delayed, either as a 
developmental error or, what is more likely, due to quick transport 
of the ovum into the uterine cavity before the formation of the tro- 
phoblast, the ovum with its smooth surface rolls down into the lower 
part of the uterine cavity and, finally, only when the trophoblast 
develops, gets embedded there. 

Hofmeier believes that many placenta praevias are the result 
of the development and the growth of the villi over the chorion 
laeve which, instead of undergoing atrophy, develop into placentel 
tissue. This placenta bearing part of the decidua capsularis, later, 
fuses with the decidua vera of the lower segment (capsular pla- 
centa praevia). 

Strassman thinks that defective vascularisation of the decidua, 
as a result of inflammatory or atrophic changes, offers inadequate 
nourishment and forces the placenta to grow and spread furtbw, 
encroaching upon the lower segment in search of further nourish- 
ment. 

Lastly, in multiple pregnancies, the large placenta occupies a 
greater area and is more likely to intrude into the lower segment. 

Classilication 

For clinical purposes, cases of placenta praevia are divided 
into the following four types: 

First Degree (Type 1). The greater part of the placenta lies 
in the upper segment of the uterus, only the lower edge of the 
placenta extends into the lower segment (f7g. 121) . 
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Second Degree (Type 2). The lower edge of the placenta ex- 
tends as far as the margin of the internal os. The degree is further 
subdivided into Typo 2 anterior and Type 2 posterior according 
as to whether the placenta is attached mainly to the anterior or 
the posterior uterine wall (Fig. 122) . 

. Third Degree (Type 3). The placenta completely covers the 
closed internal os but only partially so when the os is half dilated 
(Fig. 123). 



Fig. 123. Diagram showing third Fig. 124. Diagram showing fourth 
degree placenta praevia. degree placenta praevia. ‘ 

Fourth Degree (Type 4). Ihe lower uterine segment is cover- 
ed almost completely by placenta even when the os is half dilated 
(Fig. 124). 

The clinical grouping of patients is usually made only in those 
cases in which the placenta is either palpated in the lower uterine 
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segment during a vaginal examination or is seen to be implanted 
in the lower uterine segment at caesarean section. But, with this 
rigid standard of classification, some of the coses, suggestive of 
Type 1 placenta praevia, escape detection. 'When this standard of 
classification is adopted, a larger number of major degrees of pla- 
centa praevia are reported. 

Ilie position of the placenta has some significance in the 
managenvent, as a placenta situated posteriorly is less favourable 
than the one lying anteriorly. A posteriorly situated placenta en- 
croaches on the room available in the pelvic brim and prevents en- 
gagement of the presenting part As a result, bleeding from sepa- 
ration of a posterior placenta praevia cannot be as readily controlled 
by i-upture of the membranes as in an anterior one. Also, during 
vagina] delivery, severe foetal anoxia by pressure of the presenting 
part is greater in a posteriorly situated placenta than in an ante- 
rior one. 

Morbid Anatomy. The placenta U usually large, thin and irre- 
gular. The insertion of the cord is often marginal or vellamentous. 

Effects of Placenta Praevia on Pregnancy, Labour, Puerperium 
and Foetus 

Effects on Pregnancy, (a) Repeated bouts of bleeding com- 
monly occur, (b) Premature onset of labour is frequent (c) As 
a result of diminution of the space in the lower uterine segment, 
abnormal presentations are common and the presenting part does 
not readily engage. 

Effects on Labour, (a) Intrapartum haemorrhage is inevitable, 
(b) With the placenta situated in the lower segment, dilatation of 
the cervix is likely to be tardy, (c) Operative measures are fr^ 
quently necessary to arrest bleedbig. (d) The vascular, fnable 
lower segment is easily traumatised during manipulations, (e) 
The cord being near the os, it is likely to prolapse, (f) As the 
lower segment does not contract and retract as well as the upper 
segment, post-partum haemorrhage is common, (g) The incidence 
of adherent placenta is high because the decidua is not as well 
formed as in the upper segment. 

Effects on Puerperium. Puerperal sepsis is hkely as a result 
of operative manipulations, pnadmity of the placental site to the 
vagina and lowering of the resistance of the patient by baemor- 
chage. 



PLACENTA PRAEVIA 


4dS 

Effects on Foetus, (a) Foetus is often malformed as a result 
of placental deficiency, (b) Hie foetus is frequently bom prema- 
ture. (c) The foetus is frequently asphyxiated as a result of (i) 
separation of the placenta, (ii) prolonged pressure of the present- 
ing part on the placenta, (iii) pressure on the prolapsed cord. 

Symptoms. Vaginal bleeding is the only symptom of placenta 
praevia. 

The bleeding from a placenta praevia may occur repeatedly be- 
fore the onset of labour or for the first time during labour. It is 
usually described as inevitable, causeless, painless, recurrent and 
pro/itse. 

It is inevitable because during the last weeks of pregnancy, 
the lower part of the uterus and the cervix stretch to form the 
lower uterine segment. There is inevitable separation of parts of 
the placenta during this process of expansion of the lower segment, 
giving rise to bleeding. Dilatation and ‘taking up’ of the cervix 
during labour always results in tearing away of placental tissue 
attached to it and is accompanied by bleeding. 

It is causeless because the bleeding occurs in the natural pro- 
cesses of preparation for labour. 

ffhe painless characteristic of bleeding of placenta praevia is 
best appreciated by the fact that, in many cases of placenta praevia, 
bleeding occurs in the middle of the night while the patient is 
asleep and, on waking up, she at first thinks that she has involun- 
tarily passed urine in bed. 

It is recurrent because slight separation repeatedly occurs dur- 
ing the formation of the lower uterine segment in the last weeks 
of pregnancy. First bout of bleeding is usually slight and is a sort 
of ‘warning’ bout but subsequent ones are usually more severe. 

Diagno^ and Differential Diagnosis 

The first bout of bleeding during pregnancy usually 
occixrs any time after the twenty-eighth week. It is usually 
small. Not infrequently, this ‘warning’ bout is totally ignored by 
the patient who makes a casual mention of it at her next antenatal 
visit and may associate its occurrence to coitus or to some slight 
exertion. Even those who seek immediate hospitalization are re- 
luctant to remain in the hospital for more than a few days because 
they feel perfectly well and consider further stay unnecessary. It 
is usually the second bout that brings realisation to the patient 
who is then prepared to be hospitalized even for a long period. 
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Haemorrhage being tlic only symptom, placenta pracvla needs 
to be difTcrentiated from other causes of antepartum haemorrhage, 
accidental haemorrhage being the most important of them. Some- 
tunes, excessive ‘show’ of a normal or premature onset of labour 
may simulate haemorrhage of placenta pracvla. Lesions in the 
cervix, vagina and vulva are likely to be mistaken for bleeding from 
placenta praevia but diiTerentiation is readily made on speculum 
exammation. Common local lemons arc; a vascular erosion, car- 
cinoma of cervix, a cervical polyp and vaginal vericosity. 

Dinercntiation between placenta praevia and accidental hae- 
morrhage is very important as the management of the two condi- 
tions is entirely different. 

The bleeding in placenta praevia is sudden and unaccompanied 
by any other symptoms. It is painless unless labour has already 
set in. Accidental haemorrhage is often associated with toxaemia 
of pregnancy. It sliould be remembered that placenta praevia and 
toxaemia can bo associated in the same patient and therefore mere 
association of toxaemia should not be regarded os conclusive of ac« 
cidental haemorrhage. 

Abdominal Examinatiotu In placenta praevia the uterus Is 
normal in consistency and is not tender. In accidental baemon- 
hage, the uterus is tense and tender. 

In placenta praevia the presenting part is palpated well above 
the pelvic brim in major degrees and at the brim in minor degrees. 
Should the presenting part be deeply engaged, a placenta praevia 
of any clinical significance can be confidently excluded. On the 
other hand, the presenting part is frequently engaged in accidental 
haemorrhage. 

A useful physical «gn for posterior placenta praevia, as point- 
ed out by hlacafee, is the slowing of the foetal heart rate when the 
head is pressed down into the pelvic brim. It indicates that^ the 
umbilical cord is inserted loiv down in the placenta where Vt is 
more likely to be pressed by the' head. This sign is import^l be- 
cause foetal anoxia during labour is certain to occur and this may 
be so severe as to cause the death of the foetus. 

Vaginal Examination. The propriety of performing a vaginal 
examination should always be carefully considered. For what little 
further cliiucal gain there is the great risk of precipitating profuse 
bleeding which may well prove fatal to both the mother and the 
foetus. 
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A examination should never be done in the patient’s 

home. Even on admission to a hospital, a vaginal examination 
should not be undertaken lightly. If, by the time patient is admit- 
ted, the bleeding has stopped a vaginal examination is unnecessary. 
Even if she is bleeding on admission, a vaginal examination should 
not be done until the operation tlicatre is ready and the patient is 
prepared for a likely abdominal delivery. When everything is 
ready, then a vaginal examination by an experienced person is al- 
lowable. 

A vaginal examination during labour, by noting the degree of 
dilatation of the cervix and the type of placenta praevia, helps to 
decide whether an abdominal or a vaginal delivery is preferable. 

Before the onset of labour, a vaginal examination should be 
done a few days after the first bout of bleeding. If the cervix is 
patulous, as it often is in a multtgravida, it may be possible to pass 
a finger into the cervical canaL A major degree of placenta will 
be found covering the os, but no attempt should be made to pass 
the finger into the lower segment to diagnose a lateral placenta 
praevia. In doing so, bleeding may be precipitated \vhich ^vill de- 
feat the object of expectant lino of treatment. 

If the os is tightly dosed, the fomices are palpated. If the 
presenting part con be easily palpated through three of the four 
fomices a placenta praevia is unlikely. 

Management 

Immcdialo Treatment at IXomc. Frequently, a medical atten- 
dant is called upon to see a patient in her home during or soon 
after a bout of bleeding. The accepted obstetric rule is that every 
ease of antepartum haemorrhage is to be regarded as a case of pla- 
centa praevia unless proved otherwise. Apart from recording the 
pulse rate, blood pressure, and noting the general condition, no 
further examination is permissible in the home of the patient A 
gentle abdominal palpation, to note whether labour has commenc- 
ed, may be done. An injection of J gr. of morphia or 100 mg. of 
pethidine hydrochloride is given and the patient is transferred to 
a well-equipped hospital for further treatment. 

In rural areas, long distances may prevent immediate trans- 
fer of the patient to a hospital and the medical attendant will have 
to treat the case at home. As a rule, bleeding stops within a short 
time and the attendant should treat the shock which is directly 
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proportional to the amount of biood loss. Five per cent ^ucose 
infusions, plasma and adrenal cortical hormones are administered 
according to the severity of the shock. As soon as the general con- 
dition of the patient permits, arrangements for transferring the 
patient to a hospital must be made. A vaginal examination must 
not be done nor should packing of the vagina be undertaken if the 
bleeding has stopped. Should the patient continue to bleed, active 
measures to arrest tlie bleeding will have to be carried out, howso- 
ever unfavourable the surroundings may be. 

For management, cases of placenta praevia are conveniently 
divided into the following three groups: (1) Expectant line of 
treatment when bleeding occurs during pregnancy before the 38th 
week. (2) First bout of bleeding after the 38th week but before 
the onset of labour. (3) Haemorrhage occurring during labour. 

Expectant Lino of Treatment 

Before 1945, pregnancy was always terminated soon after the 
first bout of bleeing, irrespective of the term of pregnancy. As a 
result, foetal loss was very high from prematurity. At that time, 
blood transfusions were not freely available and termination of 
pregnancy was logical to save the life of the mother from further 
haemorrhages. In 1945, Macafec, in Ireland, and Johnson, in the 
United States, advocated the expectant line of treatment with the 
object of continuing pregnancy imtU almost full term and thus al- 
low the foetus to reach maturity. It should be stressed that ex- 
pectant line of treatment is to be followed only if it does not involve 
extra risk to the mother. 

Expectant line of treatment requires prolonged hospitalization 
of the patient emd that is one of its drawbacks because of the e- 
mand on the hospital beds and also because patients are most re- 
luctant to remain in the hospital for several weeks. 

Limitafions of Expectant Treatment. As expectant treatmen 
is to be carried on in the interests of the foetus only as long as i 
does not increase risk to the mother, the conditions limiting i 
application need proper evaluation. ^ _ 

Repeated Bouts of Bleeding. The earlier the bleeding com- 
mences in pregnancy, the longer is the period of expectant treat- 
ment. As long as the bouts of bleeding are small and occur at the 
intervals of two to three weeks, expectant treatment can be con- 
tinued with, perhaps, blood transfusions to replace blood loss. But, 
when the bouts of bleeding occur at short intervals, and particular- 
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ly when successive ones are more and more profuse, the advisa- 
bility of continuing expectant treatment needs constant reviewing. 
Apart from replacing blood loss by blood transfusions, one of the 
bouts may be so profuse as to jeopardise the life of the mother and 
also that of the foetus from anoxia. It is better to terminate preg> 
nancy by caesarean section and risk the problems of prematurity 
rather than to continue pregnancy and put the life of the mother 
as well as of the foetus in grave danger. 

Aitacmia. Nutritional anaemia is widely prevalent in under- 
nourished countries of the East and involves grave rislcs to preg- 
nant women. Along with anaemia, bouts of bleeding from an 
associated placenta praevia occur and maternal risk is greatly in- 
creased. Whenever haemoglobin is less than 7 gm. per cent, ex- 
pectant treatment should not be considered. 

Premature Onset of Labour. There is always the risk of pre- 
mature onset of labour in cases of placenta praevia and then ex- 
pectant treatment is unexpectedly terminated. 

Foetal Death. Should intrauterine death of the foetus occur 
during the period of c.xpcctant treatment, there is no advantage in 
continuing the treatment 

management of Expectant Treatment. Generally, by the time 
the patient is admitted, bleeding has become negligible or has en- 
tirely stopped. If pethidine or morphia has not already been given, 
it is injected now. Blood b collected for Hh typing,- grouping and 
cross matching. 

The general condition of the patient b examined by taking 
the pube and blood pressure. A routine blood count b done. If 
the general condition b satbfactory no further treatment b neces- 
sary, but if the condition b low, or if the blood examination shows 
anaemia, a blood transfusion b given. 

A gentle abdominal examination is carried out. It b possible 
that she may have started labour which can be observed by the 
rhythmic contraction of the uterus. In other cases, the uterus is of 
normal consbtency and b not tender in any part of it. A tender 
and tense uterus indicates accidental haenmrrhage as the cause of 
the bleeding. The presentation and position of the foetus is made 
out, but no attempt should be made to correct an abnormal pre- 
sentation. The foetal heart rate b recorded. 

A vaginal or a speculum examination must not be done to 
diagnose the cause of bleeding. The patient is kept at complete 
rest in bed for at least a week after a bout of bleeding. 
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After a week, soft tis^e radiography, to localise the placental 
site, is carried out. If the placenta is situated in the upper part 
of the uterus, a placenta praevia is excluded and further bospi- 
taUzation is not necessary. A speculum examination is carried out 
to exclude a vascular erosion, carcinoma of the cervix, a cervical 
polyp or a varicosity as having been the cause of the bleeding. 

Localisation of the placenta la the lower segment by radio- 
graphy has replaced vaginal examination for diagnosing a placenta 
praevia. When the cervix is dosed, the diagnosis of placenta prae- 
via by vaginal examination is at best inferred by the inability to 
palpate the presenting part through three of the four vaginal for- 
nices. Radiography, on the other hand, not only locates the pla- 
centa as being in the lower segment but also locates its anterior 
or posterior situation. A speculum examination is purposeless 
when a placenta praevia is located by radiography. 

A blood count is done periodically and anaemia is treated by 
oral or parenteral treatment. Blood should also be examined on 
the day following a bout of bleeding. One or more blood transfu- 
sions may be necessary during the period of expectant treatment 
to safeguard the patient against a future bout. la this manner 
expectant treatment is continued until 38 weeks’ term is reached 
Maturity of the foetus can be roughly judged by clinical examina- 
tion but a radiograph may be sometimes necessary to diagnose the 
size of the foetus. 

As a rule, when expectant treatment has been successful until 
two or three weeks before term, pregnancy is terminated 
elective caesarean section. In a primigravida or a multigravi a 
with previous bad obstetric history, there should be no hesitation 
in performing an elective caesarean section. There are, howevw, 
cases in which continuation of pregnancy to term, in the exp« 
lion of a vaginal delivery, can be allowed without added to 
the mother or to the foetus. When, in a mulUgravida wit 
vious good obstetric history, there has been no further blee ' g 
after the initial bout it is most likely that a minor degree of P a* 
centa praevia is present and termination at the 38th week is no 
absolutely necessary. This wait and watch policy has been r<^ 
peatedly practised at the N.W.M. Hospital without regret or 
lisk. Should another bout of Weeding occur between the -Sth 
week and before the onset of labour, caesarean section is imme- 
diately decided upon. 
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First Haemorrhage after 38tii Week. When the first bout of 
bleeding occurs after 38 weeks but before the onset of labour, no- 
thing is to be gained by expectant treatment. As soon as possible, 
after blood is available, a vaginal examination is done in the ope- 
ration theatre and necessary active treatment carried out. 

management during Labour. If labour has set in, then it is to 
be decided whether a vaginal delivery is possible without risk both 
to the mother and the foetus or a caesarean section is necessary. 
For this decision a vaginal examination has to be done but, until 
the operation theatre is ready and properly matched blood is avail- 
able, it should be withheld. 

Until twenty years ago, caesarean section was seldom perform- 
ed and majority of cases were delivered vaginalJy by one of the 
several methods. During the last ten years, larger and larger num- 
bers are delivered by caesarean section. In some series as many as 
70-80 per cent. In the N.W.M. Hospital, there were 128 cases of 
placenta praevia during the two years, 1960-1961, and 45 cases, 35 
per cent, were delivered by caesarean section. 

In hospital practice, only two of the several methods of deli- 
very per vaginam are nowadays employed. They are rupture of 
the membranes followed by spontaneoiis vaginal delivery and rup- 
ture of the membranes supplemented by intravenous oxytocic drip. 
The former is sufficient when uterine action is good, and the latter 
when uterine contractions are weak. The other methods, version 
and pulling down a leg, application of Willett’s scalp traction for- 
ceps, packing of the cervical canal and the vagina, and De Ribe's 
hydrostatic bag, are only occasionally employed because the foetal 
mortality is very high from prolonged compression of the placenta. 
The maternal risk is from extra bleeding through manipulations 
and lacerations of the cervix which may extend high into the lower 
segment. They have, however, a useful place in outlying rural 
areas where saving the mother’s life is the only consideration in 
the management of these cases. 

Caesarean Section. Indications: (1) When a major degree of 
placenta praevia is present, caesarean section is the method of 
choice, irrespective of the parity or progress of labour. (2) In 
types 1 and 2 posteriorly situated placenta, vaginal delivery is pos- 
sible but at the cost of considerable risk of foetal anoxia. There- 
fore, caesarean section is done diiefly in the interests of the foetus. 
(3) All primigravidae, irrespective of the type of placenta praevia, 
are best delivered by caesarean section. Xjabour in a primigravida 
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takes several hours, even when the cervix is more than half dilat- 
ed. To avoid the risk of bleeding during this period and to prevent 
foetal death from prolonged compression of the placenta by vaginal 
methods, a caesarean section is the method of choice. (4) In mul- 
tigravida with a previous bad obstetric history, caesarean section 
is necessary to avoid a complicated vaginal delivery and also the 
great probability of foetal death. 

Type of Caesarean Section. Some time hack, classical caesa- 
rean section was preferred for placenta praevia to avoid foetal 
death from loss of its blood by cutting through an anteriorly situat- 
ed placenta or by accidental cutting of the cord. There is no doubt 
that this is a rational objection but, since the abdominal incision 
nowadays is sub-umbilical for both classical and lower segment 
operation, a final decision can be readily taken after opening the 
abdomen. There are instances where several large sinuses axe seen 
running across the anterior surface of the lower segment and In 
such cases it might be prudent to do a low vertical incision. 

The chief disadvantage of a classical incision Is that, being 
away from the placental site, it is diiHcuU to check bleeding from 
the placental bed in the lower segment. Nowadays, there are only 
a few advocates of classical operation. 

When an anterior placenta is seen covering the incision, a 
quick exploration is done to reach its margin and rupture the 
membranes there. Otherwise fingers are pushed through the pla- 
centa and the foetus is quickly delivered. 

Most obstetricians prefer the lower segment operation for pla- 
centa praevia. There is no doubt that bleeding during the opera- 
tion is much more than in a classical operation, particularly when 
the placenta is situated anteriorly. To reduce the blood loss, a 
the sinuses running across the line of incision are first ded on 
sides by underrunning sutures before making the incision. e 
chief advantage of lower segment operation is that bleeding 
the placental silo in the lower segment is under direct vision an 
can be controlled. 

Spontaneous Delivery. In types 1 and 2, spontaneous delivery 
frequently occurs. The majority of them are multigravidae with 
good obstetric history and having strong uterine contractions. Out 
of 128 coses of placenta praevia at the N.\V.M. Hospital 47, 37 per 
ceiit, delivered spontaneously. 

Artificial Rupluro of Membranes. This is required when sroall 
auantitv of blood loss continues to occur during labour. Provided 
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the uterine action is adequate, the presenUng part immediately 
descends after rupture to compress the placenta and arrest bleed- 
ing (Figs. 125, 126) . Rupture of the membranes hastens the pro- 



125. Position of head before of mcmbroncs sho'Aing compression 


rupture of membranes. of the placenta. 

gross of labour and, as the majority of them are multigravidae, 
delivery occurs in a short time. 

Version and Pulling down a Leg. Some years ago, version was 
a popular mode of delivery. During labour, when the cervix was 
only two fingers dilated, a bipolar version was done and internal 
version when the cervix was more than half dilated. External 
podalic version is preferable to bipolar or internal version, follow- 
ed by pulling dotvn a leg. When the lie of the foetus is transverse, 
external podalic version is the choice. External version has re- 
placed Internal and bipolar versions, chiefly because it is easier to 
perform as the presenting part is well above the brim and particu- 
larly when the foetus is small and premature. 

Breech extraction should not be done after pulling down the 
leg because extraction through an incompletely dilated cervix is 
liable to cause deep cervical tears with profuse bleeding. Also, 
during extraction there is a great likelihood of intracranial injury, 
particularly when the foetus is premature. Breech extraction will 
thus defeat its own object of delivering a live foetus. 

In rural areas where hospital facilities are not available, e;c- 
temal version with pulling down a leg must remain a useful method 
for^ saving the mother’s life. Pressure on the placenta by the half 
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foetal mortality of 60 to 70 per cent (Fig. 127) . 



127. Compression of placenta by half breech. 

Artificial Kupturo of Membranes Followed by Oxytocic Drip. 
When uterine contractions are weak, the presenting part may not 
descend after rupture of membranes to effectively compress the 
placenta and bleeding continues. It is then necessary to increase 
the force of the uterine contractions by supplementary intravenous 
infusion of 5 per cent dextrose solution containing 2i imits of 
oxytocin. 

Willett’s Scalp Traction Forceps. The scalp traction forceps 
devised by Willett in 1925 was popular only for a few- years. Just 
as half breech is employed to compress the placental site by pul- 
ling down a leg similarly Willett’s scalp forceps is utilized for pull- 
ing down the head to compress the placenta. ^Vhenever, as a re- 
sult of weak uterine contractions, the head does not descend to com- 
press the placenta after rupture of the membranes, it is pulled 
down by traction on the Willett’s forceps. Since the introduction 
of oxytocin drip Willett's forceps is very rarely used. In the series 
of 128 cases of placenta praevia treated at the N.WJiL Hospital, 
^ere was not a single case in which it was necessary to use Wil- 
lett's forceps. 

Its chief advantage is that it can be applied with the cenTX 
less than two fingers dilated. When a reasonably good hold on 
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the scalp is obtained, traction is exerted by tying one end of a 
tape to the handles of the forceps and to the other a weight of 1 to 
2 pounds. 

Vaginal Packing. In well equipped institutions, vaginal pack- 
ing is never required but, in the rural areas where hospital facili- 
ties are not available within a reasonable distance, packing has to 
be resorted to as a life-saving measure. When the patient is not 
in labour, it is the only method available under the circumstances 
to stop the bleeding. For efficient packing of the vagina, anaes- 
thesia is necessary. Frequently, labour starts within a few hours 
after packing and then the appropriate treatment for vaginal deh- 
very becomes feasible. A pack should not be kept for more than 
12 hours because of the risk of sepsis, but antibiotics have consi- 
siderably reduced the incidence of sepsis. 

Third Stage of Labour. Post-partum haemorrhage is a grave 
complication and a major cause of maternal mortality because even 
a small faaexQorrhage in an already exsanguinated patient may 
prove fatal. Usually, the lower uterine segment contracts and re- 
tracts as well as the upper segment, but, when it does not, a grave 
problem arises. Frequently, the placenta is thin and membranous, 
and spreads over a larger area than normal. Oozing from such an 
extensive area in the lower segment will then be difficult to con- 
trol. As the decidua is poorly developed in the lower segment, the 
placenta may remain partially adherent and may require manual 
removaL 

Immediately after the birth of the bead, ^ c.c. of ergometrine 
should be injected intravenously and the third stage is conducted 
carefully. Should bleeding from the partial separation of the pla- 
centa occur, manual removal should be immediately done. If the 
bleeding continues, the lower uterine segment has to be packed 
to arrest haemorrhage. 

Cases have been recorded where hysterectomy had to be done 
for persistent bleeding, but such a major procedure itself is likely 
to cause shock and prove fatal in an exsanguinated patient, and 
therefore it should not be lightly undertaken. Bimanual compres- 
sion may have to be kept up for a considerable time before the 
lower uterine segment effectively contracts. 

Prognosis. To appreciate the present trends in the treatment 
of placenta praevla, it is necessary to review the causes of mater- 
nal and foetal mortality. Until recently, antepartum haemorrhage 
was a very important cause of maternal deaths, but the present- 
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day treatment has done much to reduce the^jnatemal mortality. 
The main causes of mater nal morta lity are: collapse from loss of 
blood, postpartum haemorrhage, j^Gerperal sepsis and rupture of 
lower segment which along with extra bleeding leads to shock. 
This reduction has been mainly due to the ready availabihty of 
large quantities of blood for transfusion, the introduction of anti- 
biotics, and the hospitalization of all cases of antepartum haenior* 
rhage. The freer use of caesarean section has also been a contri- 
butory factor m reducing maternal mortality. The former maternal 
death rate of 5 to 7 per cent in cases of placenta praevia is now 
lowered to less than 1 per cent 

Foetal mortality used to be very high because all the efforts 
were devoted to saving the life of the mother, and the chances of 
foetal survival were completely ignored. Foetal mortality ranged 
between 60 and 70 per cent and was never less than 50 per cent. 
Prematurity took a large toll of foetal lives because it was the role 
to terminate pregnancy soon after the first warning, haemorrhage 
for fear of a briber large bout of bleeding endangering the He of 
the mother. 

Vaginal delivery in the presence of malpresentations, partf- 
cularly when the foetus was premature, contributed to increased 
foetal loss. 

The greater liability of a posteriorly situated placenta praevia 
to cause foetal distress and foetal death during vaginal delivery in 
a type 2 placenta praevia was also not realised and, as a result, 
stillbirths frequently occurred. Even today in spite of greater em- 
ployment of caesarean section, the foetal mortality is as high as 15 
to 20 per cent, partly due to prematurity and also due to respira- 
tory distress syndrome. 

In India, maternal and foetal mortalities have been reduced in 
large cities having the above facilities, but in the rural areas pla- 
centa praevia is still a major cause of foetal .md maternal deaths. 
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CHAPTER 2 


ACCIDENTAL HAEMORRHAGE 

The term accidenfai haemorrhage was introduced by Rigby 
in 1776 to difTerentiate it from the haemorrhage due to placenta 
praevia. Holmes of Chicago in 1901 proposed the term '^ablatio 
placentae*', the word ablatio meaning separation of a part of pla- 
centa. De Lee suggested the term “ahruptio. n hicentae” to me an 
suddenlloEcihlfi- separation of the placenta from its n ormal site. 

Accidental haemorrhage is usually understood as-a-cause of 
antepartum hae morr hage but, m a numbe r of cases, it 
d uring th e first oxJhe_5ficand stag e of labo ur. The proper definii.^^ 
tion of this condition would, therefore, be “ premature separatio n 
of a nonnal]v_situ iiitM Hfore tho th^rd ijiage 

of labour”, whatever be the cause of su^ separation. The risks 
to the mother are from h aemorrhag e. s)^k, r enal failur e and h^- 
pofibrindgenaemia. T he risk to th e foetus is from a noxia resulting 
from p remature reparation of th«» placenta The seriousness of this 
condition, both to the mother and the foetus, demands great alert- 
ness and prompt treatment. 

Incidence, From 1st January 1959 to 31st August 1980, there 
were 17,213 confinements at the N.WJVI. Hospital During this 
period, there were 190 cases of accidental haemorrhage. This gives 
an inddence of 1:90 confinements. The majority of cases of ab- 
ruptio placentae were emergency admissions. The incidence will 
vary from place to place depending on the effective antenatal care 
received by the patients, the incidence of toxaemia of pregnancy 
and the diagnostic criteria employed In India, the incidence ranges 
from 1 in 55 to 1 in 200 confinements. 

Age. The greatest number of cases are in the a ^e grQup_26-^ 
years, - this being thq pprind nf maximu m fprtiiity. Dyer and Mc- 
Caughey, and Dass and Vahia report the greatest number of cases 
in the age group 21-30 years. 

Parity. When parity distribution in cases of accidental haemor- 
rhage is compared with the parity distribution of the total num- 
ber of hospital patients, it can be seen that the incidence of acci- 
dental haemorrhage is least amongst primigravidae and it rises as 
parity increases, markedly so, after parity five. 
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Table below gives the parity distribution in the series of 
N. W. M. Hospital. 


Parity Distribution Compared to Hospital Patients 


Parity 

No. of accidental 
haemorrhage 

No. of total hospital admteion.’i 
(based on 5, OCX) conhnemeats) 

I 

11.6% 

21.1% 

II to V 

46.8% 

62.9% 

VI and above 

416% 

16.0% 


Etiology. In roughly t^d pf the cag es, toxaemia of preg- 
nancy is associateoL In another 5-10 per cent, a cause apart from 
toxaemia is responsible for the premature seeantion of the_p la- 
centa. In the remaining,, the eliology-is-obscure. 

Toxaemic Group. In the N.W.M. Hospital series, the incidence 
of toxaemia was 31.6 per cent, an incidence much higher than the 
general incidence. The incidence of toxaemia varies in different 
series. Hester and Sally bad an incidence of 45 per cent, while 
Waddington reported an incidence as low as 16.5 per cent. Where- 
as in the severe forma of concealed accidental haemorrhage pre- 
eclamptic toxaemia is almost always associated, it is absent in many 
cases of milder revealed forms. 

Accidental haemorrhage occurs probably in 5-lQ per cent o f 
t he ca ses of hypertension- The malignant variety is more 
cause the severe form of concealed accidental haemorrhage. Wlien 
pre-eclamptic toxaemia supervenes in a case of essential hyperten- 
sion, it is not possible to ascertain which of the two is responsi e 
for the premature separation of the placenta. 

Formerly, chronic nep hrttis-.was considered to be an etio o^- 
cal factor, but that was before essential hypertension as a cUmca 
entity was recognised. 

Non-toxaemic Group. In a small number of cases, accidfiO^ 
abdominal t rauma, e ternal version, a short ‘cord a nd_hydraraiUQ-S 
are the causative-fagfnrs- It must, however, be emphasised that in 
majority of cases, as many as 119 out of 190 in the Hos- 

pital series, the etiology was obscure. 

Eirect Tranma to Abdomen. In the present series, in 5 cases, 
direct trauma to the abdomen in the form of a kick, a blow or a 
fall, immediately preceded the onset of accidental haemorrhage. 
Vigorous manipulations to perform an external version may also 
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cause the premature separation of placenta but, in this series, such 
an accident was not recorded. 

Short Cord. In 4 cases of this series, a short cord was consi- 
dered responsible for the premature separation. A short cord is 
likely to cause premature separation of the placenta by pull on it 
during the progressive descent of the foetus in the second stage of 
labour. 

Hydramnios. In 2 cases of bydramnios, sudden spontaneous 
rupture of the membranes was soon followed by the onset of acci- 
dental haemorrhage. 

Clinical Features and Diagnosis 

Clinically, cases of accidental haemorrhage are grouped into: 

external or revealed, (2^coDcealed, and (3)..-mixed. In ex- 
ternal accidental haemorrhage, the bleeding is per vaginam with 
very little or no retroplacental clot formation (Fig. 12S). In the 
concealed variety, there is no external bleeding, all the blood ac- 
cumulating in the uterine cavity between the decidua and the sepa- 
rated placenta (Fig. 129). As much as 30*40 ounces of clotted 



Fig. 128. Diagrammatic represent- Fig. 129. Diagrammatic represeat- 
atioQ of revealed haemorrhage. ation of concealed haemorrhage. 


blood may thus acciunulate. In the mixed variety, which is the 
commonest clinical group, the bleeding is partly external and part- 
ly as retroplacental clots. 
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Page has recently suggested an alternative to the usual clasd- 
iication into revealed, mixed and concealed bleeding. Page classic 
iied the cases as follows: 

Grade 0. Clinically unrecognised before delivery but diagnos- 
ed on examination of the placenta. 

Grade I. Cases with external bleeding only or mild uterine 
tetany but no maternal shock. 

Grade II. Cases with uterine tetany, usually with uterine 
tenderness, foetal distress or death, but no maternal shock. 

Grade III. Cases with uterine tetany, intrauterine foetal 
death, maternal shock and coagulation defects. 

External or Keveated. Premature separation may occur at 

any lime after the 28lh week. The bLoeding as a 

f\ise and is accompanted by There may or may 

not be signs of toxaemia. The condition of the patient remains 
satisfactory with very little rise in pulse rate or fall of blood pres- 
sure. 

On abdominal examination, the uterus is tense to the feel, and 
i s tender on palpat ion. In a mild case, tenderness is localised in 
the upper part of the uterus where the placenta is situated. The 
foetus is palpated with difficulty through the tense uterus. The 
presenting part may or may not be engaged. Foetal heart sounds 
may or may not be present depending on the degree of foetal 
anoxia caused by the separation. On vaginal examination, a tense 
bag of membranes is felt whenever the cervix admits one finger. 

In majority of cases, labour sets in soon after the bout of 
bleeding with birth of a premature live foetus or a stillbirth. 

Difierentiation from placenta praevia is usually not difficult 
There may be evidence of pre-eclampsia or, in an occasional case, 
lustory of trauma to the abdomen or recently attempted external 
version. Even in the absence of a suggestive history, the presence 
of abdominal pain, tenderness on abdominal palpation, and tense 
consistency of tlie uterus are sufficient to exclude a placenta prae- 
via. When the presenting part is engaged a major degree of pla- 
centa praevia is excluded. The presence of a tense bag on vaginal 
examination not only excludes a major degree of placenta praevia, 
but also indicates increased intrauterine tension, a feature of pre- 
mature separation of the placenta. 

Concealed Accidental Haemorrhage. The mild forms of con- 
concealed accidental haemorrhage is clinically ‘silent’, and is sos- 
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peeled when foetal heart sounds stop suddenly prior to or during 
labour. The diagnosis is coniurmed by expulsion of more than 
eight ounces of old laminated blood cbts with the placenta. Fre- 
quently, the maternal surface of the placenta shows a depression. 

Severe Form of Accidental Haemorrhage. As there is no ex- 
ternal bleeding, the diagnosis is based on a well recognised syn- 
drome. It is a very serious condition but comparatively rare. In 
almost all cases, signs of pre-eclampsia are present. 

At the onset, the patient complains of abdominal pain which 
may be sudden and severe or gradual in onset. The pain is cons- 
tant and increases in intensity. The most striking featiire is the 
marked pallor and the ill, anxious look of the paUent The shock 
is out of proportion to the retroplacental collection of blood. The 
shock is due to stretching of the uterine wall from overdistension 
of the uterus. The pulse is fast and of low volume. The blood pres- 
sure may fall to a very low level but, not infrequently, the blood 
pressure is normal This is deceptive because the present normal 
blood pressure is in reality a marked fall from the previous high 
blood pressure of the associated pre-eclampsia. The faU, from the 
previous high level to what is apparently a normal reading now, 
is a sign of severe shock. The large quantity of albumen in tho 
urine is a reliable sign of associated severe pre-eclampsia. 

Abdominal Examination. The uterus is markedly tender on 
palpation and is very tense to the feel It is difBcuIt to diagnose 
the presentation of the foetus as the foetal parts cazmot be palpated 
through the tense uterus. The foetal heart sounds are almost al- 
ways absent. A vaginal examination does not reveal any additional 
information. The cervix is usually closed but, when open, a tense 
bag of membranes is felt. 

^Vhen a case of severe accidental haemorrhage is left undeli- 
vered for a number of hours, grave complications are likely to set 
in. Coagiihtiaa defect resulting in byga&brinogensemia, cortical 
or tubular necrosis of the kidneys resulting in anuria, and irrever- 
sible shock are fatal complications. 

Mixed IVpe- In this condition, part of the blood escapes vagi- 
nally and part of it is retained. Usually, these cases are clinically 
mild and there may or may not be clinical signs of shock. The 
mixed nature is usually diagnosed after delivery of the placenta. 
Expulsion of several ounces of old blood clots and concave inden- 
tation on part of the maternal surface of the placenta reveal the true 
pathology. 
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Pathology 

In. concealed accidental haemorrhage characteristic changes 
described by Couvelaire and designated as uteroplacental apoplexy 
are present. By naked eye, the uterus shows ecchymotic patches 
beneath, the peritoneal coat. Sometimes, there are multiple fissures 
in the peritoneal coat from where the blood is seen oozing into the 
peritoneal cavity. The external surface has a cyanotic colour, 
most marked in the area of placental attachment In the myome- 
trium, the muscle fibres are extensively split up by extravasated 
blood and oedema. At the placental site, subdecidual haemorrhages 
are found in some cases. The tubes and ovaries have haemorrhagic 
areas. Extravasation of blood into the broad ligaments is com- 
mon (Plates 126, 127, 128). 

Histological examination shows streaks of red blood cells be- 
tween split muscle bundles. Areas of necrosis of the muscle fibres 
with oedema of the connective tissues are seen throughout the 
myometrium. 

Revealed Accidental Haemorrhage. The only noticeable chan- 
ges are on the maternal surface of the placenta. A depressed ar^a 
on the maternal surface by pressure of retroplacental clot is a 
common finding (Plate 129). White infarcts of varying number 
and size are seen. The changes in the uterus in concealed acciden- 
tal haemorrhage are absent in these mild forms. 

Hypofibrinogenaemta. It is a complication met with in severe 
untreated concealed haemorrhage and is due to the release of 
thromboplastin into the circulation from the separated placental 
tissue and from the damaged decidua- As a result, intravascular 
clotting occurs and circulating fibrinogen is so rapidly depleted 
that the Lver is unable to replace it. Small fibrin clots are libe- 
rated which may lodge in such important organs, as the lungs, the 
kidneys and the brain. The liver responds to these thrombotic 
esabftli h-y ^ yiWarutes and fibrinogen. 

The sequence of these vascular changes can be demonstrated by 
the clot forming test of W«ner. Failure of blood to clot indicates 
deficiency of fibrinogen. Nonnal blood which fails to clot when 
mixed with blood from a patient having accidental haemorrhage 
suggests the presence of hepatin-Uke substances in the patients 
blood. If the clotted blood from a nonnal patient liquefies on ad- 
ding the patient’s blood, indicates the presence of fibrinogen. 


Pi-126. Half section of uterus showing foetus, placenta and retroplacenta 
clot in situ. (p. S12). 



PI 127 Half section of uterus showing foetus, placenta and retroplacental 
clot uj situ. (p. 512). 



PJ-128 External surface of an uterus in concealed accidental haemorrhage, 
(p. 512). 
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The possible causes of hypofibrinogcnaemia are: \J^ Ihrom- 
boplastic and fibrinolytic substances, from the damaged placenta 
and decidua, entering the circulation stimulate the liver to produce 
hcparin-like substances; (^^dcjplction of circulating fibrinogen as 
a result of retroplacental clot; (^failure of the anoxic liver to 
produce fibrinogen; and ^y^blood loss. 

The normal plasma fibrinogen level is 200 to 400 mg. per 100 
ml. A critical level is 120 mg. per 100 ml., below which uncon- 
trollable bleeding occurs. Complete afibrinogenaemia rarely oc- 
curs. The occurrence of typical Couvciaire uterus is explained 
by extensive e.xtravasaUon of blood into the myometrium and else- 
where as a result of hypofibrinogcnaemia. 

Renal Changes. These have been described under "Anuria in 
Pregnancy”. (Section 5, Chapter U). 

itianagement 

The management of accidental haemorrhage is e ssentially con- 
servative and ^ unlike placenta praevia, an abdominal delivery is 
rarely resorted to. In 190 coses of the series at the N.W.M. Hos- 
pital, only 4 cases were delivered by caesarean section. In pla- 
centa praevia, caesarean section is frequently performed in the in- 
terests of the mother and the foetus. Cases of revealed and mixed 
types of accidental haemorrhage arc always delivered vaginally. 
By present day treatment, cases of concealed accidental haemor- 
rhage deliver vaginally and only in the rare exceptional cases, 
which fail to respond to conservative treatment, it is necessary to 
do an abdominal section. 

Fortunately, in many cases labour commences simultaneously 
or soon after the onset of accidental haemorrhage, but, in those 
cases in w hich laboy docs not set in,iLisJnduced by rupturing 
th e tense bag of m embranes. This is usually siilficient but it may 
be necessary to supplement ruptu re of membranes with_an_Qxy- 
tocitdrip. In the N.W.M. Hospital series of 190 cases, labour com- 
menced spontaneously in 99 cases, 52 per cent; it was successfully 
induced in 66 cases, 35 per cent; in 21 cases an oxytocic drip, after 
rupture of its membranes, was necessary. In the remaining 4 cases, 
a caesarean section was performed. 

Spontaneous Labour. The 99 cases in which labour was spon- 
taneous consisted of two groups: (1) The first and the only bout 
of external bleeding occurred a few Hours prior to or at the com- 
mencement of labour. Many of them were multiparae and delivered 
33 
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within a few hours of admission. (2) There was no external bleed- 
ing but foetal heart stopped suddenly prior to or during labour. 
In all these cases, the diagnosis of accidental haemorrhage w’as 
evident by expulsion of 6 to 20 ounces of retroplacental clots. In 
many of them, a depressed area on the maternal surface of the 
placenta was present. 

^^^^^rtiJicial Rupture of lifcmbrancs. In mild cases of accidental 
haemorrhage, artificial rupture of membranes is done to bastes 
labour. Spontaneous delivery occurred in 66 cases of this series 
within a few hours after rupturing the membranes. Besides has- 
tening labour, rupture of membranes has tbe advantage of decreas- 
ing the intrauterine tension and thus reducing tbe danger of fajpo- 
fibrinogenaemia from absorption of thromboplastin. 

Rupture of Membranes and Oxytocic Drip. In both 
revealed and concealed accidental haemorrhage, oxytocic drip has 
a very useful place. It must be stressed that o^tocie drip _shouJd 
never be administ ered prior to rupture of th e mc,mhra,nPg-Vra»<» 
the increase in the intra-amniolic tension following administra- 
tion of oxytocin will accelerate the absorption of thromboplastin 
from the retroplacental clot. It is also frequently observed that the 
uterus fails to respond to the normal amount, 2 units, of oxytocin 
and a much larger amount is required before the uterus begins to 
contract. 

In revealed accidental haemorrhage, when bleeding continues 
after rupture of the membranes or, if the uterine contractions are 
weak, it is necessary to administer an oxytocin drip containing 
initially 5 units of oxytocin to a pint of 5 per cent dextrose solution. 
It is frequently necessary to increase the dose of oxytocin to 10 
units before the uterus responds. 

Oxytocin drip has a most useful place in the management of 
concealed accidental haemorrhage. Formerly, these cases were 
treated conservatively for shock and remained undelivered for 
many hours. In some, spontaneous labour started and the pati- 
ents delivered vaginally, while those that failed to respond to con- 
servative measures were delivered by caesarean section. Hie in- 
terval of many hours between the onset of abruptio placentae and 
delivery often resulted in the development of hypofibrinogenaemia- 
As a result of hypofibrinogenaemia those that delivered died from 
uncontrolled post-partum haemorrhage or later from anuria. 

Severe Cases of Concealed Accidental Haemorrhage. The pre- 
sent day management of these cases is to rupture the membranes 
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and start an oxytocin drip. Much larger doses of oxytocin are re> 
quired than those necessary for revealed variety. At the N.W.M. 
Hospital, as much as 30-33 units were required before the uterus 
commenced to contract. Shock is treated by giving an injection of 
pethidine 100 mg. and transfusion of large quantities of properly 
matched blood. 

In severe cases of concealed accidental hoemorrhage, fibrino- 
gen level of the blood should be repeatedly estimated and any fall 
in the level should be taken as an indication for prompt delivery 
by caesarean section. A ready clinical method is to observe the 
clot retraction. When blood is collected in a dry test tube it clots 
and within 15-20 minutes the clot retracts. Normally, the clot re- 
mains firm at 37 degrees centigrade at the end of an hour. Failure 
of clot formation or tendency of the clot to lyse or disintegrate is 
suggestive of low fibrinogen leveL Clinically, hypofibrinogenaemia 
manifests as bleeding from the gums, haematuria and bleeding from 
the needle puncture wounds at injection sites. The condition can 
be corrected by giving fibrinogen. When fibrinogen is not avail- 
able» administration of multiple strength plasma or transfusion of 
fresh blood has to be resorted to. 

Abdominal Delivery. There now remains an occasional case 
in which the general condition of the patient continues to deterio- 
rate, where neither spontaneous labour sets in nor is it possible to 
initiate uterine contractions after artificial rupture of the mem- 
branes and a oxytocin drip. Ihe decision to do an abdominal sec- 
tion is difficult. Any further delay may result in the patient dying 
undelivered. Also the risk of hypofibrinogenaemia increases as 
time goes on. On the other hand, an abdominal section in a shocked 
patient carries great risk but there is no alternative. Again, the 
uterus may fail to retract after caesarean section, and hysterectomy^ 
may have to be done to control haemorrhage. An alternative to a 
hysterectomy is to pack the uterus tightly and suture the uterus 
over the pack. One end of the pack Is pushed into the vagina for 
pulling out the pack after 8-12 hours. Hysterectomy is rarely per- 
formed and, in this series, there was no case in which it was done. 
Rarely, in a multipara with a dead foetus, the obstetrician may 
decide to do hysterectomy of the unopened uterus. 

Prognosis 

Prognosis depends largely on the type of accidental haemor- 
rhage. Although the maternal mortality has been considerably 
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reduced as a result of better underslaudiug of the causaUon aad ' 
pathology, there is very little improvement in the foetal salvage 
T ”>a“:nial mortality is pracUcally nil 

In the N.W.&L Hospital series, there was no death in cases of re- 
vealed accidental haemorrhage. The foetal mortaUty, however, 
IS about 30 to 40 per cent. As premature onset of labour occurs, 
the most frequent cause of foetal death is prematurity. When re- 
vealed accidental haemorrhage occurs near term, the separation 
of placenta may result in intrauterine death before the onset of 
labour. In quite a few, the foetus remains alive until the onset of 
labour when, as a result of further separaUon of the placenta, the 
foetal heart sounds suddenly become inaudible and a stillbirth 
results. 


In the concealed type, the maternal mortality is sUll as high 
as 7-8 per cent. Fortunately, the severe Isqje of concealed acciden- 
tal haemorrhage forms oiJy a small group. Those who respond to 
conservative treatment and deliver within a few hours survive the 
immediate dangers of shock and uncontrollable bleeding and also 
the later risk of death from anuria. 

Before the significance of hypofibrinogenaemia was known, 
valuable time was lost by prolonging conservative treatment. Cae* 
swean section or caesarean hysterectomy after the onset of bypo- 
fibrinogenaemla often proved fatal from uncontrollable bleeding. 

The severe shock in cases of grave type of accidental haemor- 
rhage is frequently irreversible and ends fatally. 

Anuria. Suppression of urine following a severe concealed 
accidental haemorrhage is a very grave complication. Only a few 
drops of blood stained urine are passed and the patient gradually 
becomes uraemic and dies. Until recently, bilateral cortical nec- 
rosis was considered as the underlying cause of kidney failure, but 
recent observation has been that In a number of cas 2 s aciilc ii(bu- 
lar necrosis is tlie cause of anuria. 

Puerperal Sepsis. Before the advent of antibiotics, severe 
puerperal sepsis accounted for some of the fatal cases but, nowa- 
days, it is rare for death to occur from puerperal infection. 

The foetal mortality in severe cases is almost cent per cent and 
there are no means of reducing it. 


^tiydaire A.: Ann. de Gynec et iTObstet.; 9, 486, 1912. 

Parikh IL N. & Masani K. M.j Jour. Obst. d: Gyn. India; II, 380, 196L 



SECTION IX 


COMPilCATIONS OF THE THIRD STAGE 


CHAPTER I 

POST-PARTUM HAEMORRHAGE 

A variable quantity of blood during the separation of the 
placenta and following its expulsion is an inevitable accompani* 
ment of the third stage of laboiir. The normal amount of blood loss 
during the third stage is variously estimated to be 300 to 500 ml. 
When it is more than 500 ml. it is termed post-partum haemorrhage. 
As the quantity of blood lost diiring the third stage cannot be 
measured, it is much more important, from a clinical point of view, 
to be able to know up to what stage the blood loss can be regarded 
as normal and without any risk to the patient than the amount 
estimated in measurable quantity. 

Post‘partum haemorrhage is responsible for many maternal 
deaths. Statistics from institutions do not reflect the gravity of 
this complication because severe type of post*partum haemorrhage 
is seldom encountered in well-equipped institutions having a train- 
ed staff. The major factor in precipitating post-partum haemor- 
rhage is the mismanagement of the third stage and the number of 
deaths occmring from it must be considerable in the rural areas 
where most of the patients are delivered under unfavourable con- 
ditions by untrained, irresponsible personnel. Many deaths caused 
by post-partum haemorrhage are reported as due to obstetric shock 
or severe anaemia, and a true estimate of mortality from this con- 
dition is therefore not available. 

Varieties. Post-partum haemorrhage may be due to atony of 
the uterus or it may he due to cervical or vaginal lacerations. The 
former is called atonic and the latter traumotic. Traumatic post- 
partum haemorrhage is described in Section 11, Chapter 1. 

Atonic Post-partum Haemorrhage 

Predisposing Factors. Mismanagement of Third Stage of 
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ely ^ter the birth of the head, but a Uttle time should be allowed 
£ a ebb 

ui sw^bmg the mouth and cleaning the eyes of the baby 

When forceps are applied, the head should be delivered gently 
durmg a contraction. DeUvery during relaxation is fraught witk 
tne nsk of post-partum haemorrhage. 

Signs of the separation of placenta should be well taught to 
students and p^pzl mid%vives. and unnecessardy massaging the 
uterus or attempts to expel the placenta before it has separated 
done. Tile time taken for spontaneous separation 
ot the placenta Is variable and, in the absence of bleeding, at least 
30-45 minutes must be allowed for natural separaUon. 

Not infrequently, while expelling ibe separated placenta, the 
fundus IS pushed into the pelvic cavity, in which position it is un- 
able to contract and retract as well as it does when it is in Its nor- 
roal position and continues to bleed. Oherefore, after the delivery 
® 6 placenta, it must be ensured that the fundus is palpated as 

a hard globular body in the lower abdomen and, if ]t is not felt 
pushed up out of the pelvis by vaginal manipu- 


The placenta must be examined after delivery as there may 
e a missing cotyledon or a succenturiate lobe. A succenturiate 
p acenta is diagnosed when there is a hole in the membranes where 
tom blood vessels are seen to terminate. 

Oyerdfstension of Uterus. An overdistended uterus is likely 
to remain atonic during the third stage and gives rise to bleeding, 
n twin pregnancy, the cause of post-partum haemorrhage may be 
the partial detachment of the large placenta. Sometimes, there are 
two separate placentas and should one of them separate earlier 
than the other, bleeding from the placental bed of the separated 
one Will occur. 


Placenta Praevia. Even a slight post-partum haemorrhage is 
iikely to be of grave consequence to a woman who is already ex- 
Mnguinated by an antepartum or an intrapartum haemorrhage. 

e ower segment does not contract as well as the upper seg- 
ment, patients with placenta praevia are more prone to post-par- 
um laemorrhage. Also, the incidence of adherent placenta is 
^ placenta js situated in the lower segment. 

cci ental Haemorrhage. When cases of severe concealed 
ncciciental haemorrhage are left undeUvered for a long time, there 
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is the danger of uncontrollable post-partum bleeding. Hypofibrino- 
gcnacmia and the atonic uterus combine to give rise to severe, 
often fatal, post-partum bleeding. 

Grande Multipara. Due to the relative atony of the uterus in 
women who have more than five childbirtlis, post-partum bleeding 
is a potential complication. 

/Inaemio. Post-partum haemorrhage in an anaemic patient is 
a very serious complication. The Uiird stage of labour must be 
vigilantly conducted and even slight continuous trickle of blood 
should be promptly checked. A great drawback of post-partmn 
liacmorrhagc in an anaemic woman is that owing to cardiac insu- 
fficiency, large quantities of infusion fluids or blood cannot be 
given for fear of cardiac failure from sudden increase in the blood 
volume. 

Anaesthesia. Whenever any obstetric operation is performed 
under general anaesthesia there is likchhood of the uterus remain- 
ing relaxed for some time after delivery giving rise to bleeding. 

Fibromj/ojnata. Theoretically, multiple intramural fibromyo- 
mata should cause irregular uterine action, but in practice a fibre- 
myomatous uterus usually contracts well after delivery. However, 
when the placenta gets partly attached to a deep intramural fibro- 
myoma. it may remain partly adherent giving rise to post-partum 
bleeding. 

Diagnosis. Atonic post-partum haemorrhage may commence 
before the expulsion of the placenta or after its expulsion. Bleed- 
ing commencing before the expulsion of the placenta is sometimes 
known as bleeding of the third stage and that occurring after the 
expulsion of the placenta os bleeding of the fourth stage. 

It is most important to difTercntiale atonic from traumatic 
post-partum haemorrhage. In atonic variety, bleeding occurs when 
the uterus is soft and relaxed but stops during a contraction. A 
contraction can be brought on by massaging the fundus and should 
bleeding slop during the contraction to reoccur when the contrac- 
tion is over, the diagnosis of atonic bleeding is certain. Traumatic 
bleeding, on the other hand, continues even when the uterus is 
contracted. 

The uterus, after the expulsion of the placenta, remains toni- 
cally contracted but, should bleeding still continue, it is of trauma- 
tic origin. The genital canal should be inspected, after inserting a 
speculum, for any cervical or vaginal lacerations. At the same 
time, the placenta must be examined to note whether it is complete. 
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Speculum u^mnmation should be routinely curried out alter a 
forceps or a breech delivery. 

Trcaimciit 

“J^Hou of ersometrine at the ter- 
^alion of the second stage has considerably reduced the inci- 

Sr"s^?“‘Tr'" *'““>‘=■2- Both, L duraUon ofX 
^rd stage and the quantity of blood loss are noticeably reduced. 
^ mtra-muscular injection of ergometrine, 0.25 mg., is usually 
und" “ deUvery. In an operative deli- 

ve^u^ »'25 mg. is preferably given inlra- 

=k=> a useful prophylacUc 
wh™ th Past-partum haemorrhage is anUcipated as, 

when the uterus is overdUtended by hydramnios or mulUple pres- 
n^cy, m placenu praevia, in accidental haemorrhage, and to anae- 
mic paUents. 

n,.-,"?®" ^ anaesthetised for any aided delivery, 

U^rehii/T''l immediately after the delivery of 

, 1 , inhalation anaesthesia, the uterus tends to 

retax and bleed. It Is a wise rule not to tehe the paUenl too deeply 
under anaesthesia and also to ask the anaesthetist to make her 
light no sooner the baby is bom because blocdtog from the relax- 
^ hhely to continue even after manual removal. 
ergojugtfjjjQ has been given intravenously, the atten- 
an s ou keep his hand on the fundus and no sooner a firm 
con raction occurs, and that is within half to one minute of the 
injection, he should quickly test for the separation of the placenta 
rT 1 ,™^ ^ ° gentle attempt to expres it by pressure on the fundus. 

s opportunity is not taken advantage of, the lower part of the 
u rus may go into spasm which will then prevent expulsion of the 
ergometrine has been inj'ected intramuscularly, 
e e ect is not so rapid but, all the some, the attendant must be 
ready to expel the placenta when it has separated. 

lanagement There are certain general principles in the 
n^ageraent of post-partura haemorrhage. The fundus of the 
u erus IS palpated and, if it is soft and flabby, it is massaged to 
1 )^”^ ^ contraction. This will succeed in temporarily arresting 

^ 0 aemorr age and, opportunity is taken of this short respite, to 
^jec one C.C., 0.5 mg., of ergometrine intramuscularly if the bleed- 
^ mg IS mo crate, or half c.c., 0.25 mg., intravenously if the bleeding 
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is severe. It is likely that the placenta may have already separated 
and the gush of blood might have been the result of it. Signs of 
separation of the placenta are, therefore, looked for and if it ap- 
pears that the placenta has already separated, gentle pressure is 
applied to the fundus to expel it. If the placenta has not yet sepa- 
rated, vigorous attempts to express the placenta should not be 
made. Besides being fruitless, such attempts will provoke further 
bleeding. A full bladder, refiexly, tends to cause atony of the 
uterus and therefore the patient should be catheterised. To allay 
anxiety, morphia ^ gr. or pethidine 100 mg. should be injected in- 
tramuscularly. 

Seldom, the first gush of blood is so severe as to cause circu- 
latory coUapse but, in anticipation of further bleeding, intravenous 
infusion of 5 per cent glucose in distilled water should be started. 
This is a very important measure because at thfg stage the general 
condition of the patient is satisfactory and it is quite easy to get 
into a vein. Before starting the infusion, blood should be collected 
for grouping and cross matching. To wait is to court disaster. It 
should be realised that the pulse and the blood pressure remain 
almost unchanged until about 30 to 40 ounces of blood are lost This 
satisfactory state of the patient frequently deceives the attendant 
into complacency. If the blood loss continues further, circulatory 
collapse suddenly sets in. The pulse becomes feeble, the blood pres- 
sure faUs and may become unrecordable, the patient becomes cold, 
clammy and' restless. To get into the collapsed vein is now diffi- 
cult. Unless prompt help is available to do venesection, and this 
is possible only in a well-equipped hospital with a trained medi- 
cal staff, the situation becomes extremely grave. The most im- 
portant fact to bear in mind is that even a slight post-partum 
haemorrhage is a warning that normal mechanism of separation of 
the placenta has failed and manual removal is necessary. 

The management of cases of post-partum haemorrhage is given 
separately for bleeding before delivery of placenta and that occur- 
ring after the expulsion of the placenta. 

Bleeding before Delivery of Placenta. Clinically, three types 
are met with: (1) A large bout of bleeding, (2) repeated small 
bouts of bleeding, zind (3) continuous slow trickle of blood. 

In one large bout of bleeding, a pint or more of blood may be 
lost. Usually, the bout of bleeding is not so severe as to cause 
circulatory collapse but, in anticipation of a second bout, manual 
removal of the placenta is immediately carried out. Should an 
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anaestheUst be not at hand, manual removal should be' done with- 
out anaesthesia. A quick and safe substitute for anaesthesia is in. 
travenous injection of 50 mg. of pethidine. As the placenta has al- 
ready partially separated, manual removal is a quick and easy 
procedure m these cases. The fear of producing shock to Ihe pati- 
ent by domg manual removal of the placenta without anaesthesia is 
unfounded. 

Repeated small bouts often mislead the accoucheur. Fre- 
quently. after each bout an inexperienced attendant makes vigor- 
ous but fruiUess attempt to expel the placenta without testing 
whether the placenta has separated or is still adherent. Such at- 
tempts are, both, shock producing and likely to precipitate a large 
bout of bleeding. It should be the rule that, if the placenta re- 
mains adherent after one or two small bouts, it should be manually 
removed while the general condition of the patient is satisfactory. 

Still more deceptive is the slow continuous trickle of blood 
which occurs when most of the placenta is still adherent. The In- 
expericnced attendant remains faithful to his teaching of waiting 
for half an hour for the placenU to separate. He fails to appreciate 
the cumulative effect of slow, continuous blood loss. 

Management Outside a Largo Maternity Hospital. When 
post-partum haemorrhage occurs from a partiaily adhewnt 
pkcenta in a small maternity hospital or in a patient's home, 
t e problem of management of this grave condition becomes diffi- 
cult. In Western countries, there are ‘flying squads’ which can be 
summoned. These squads carry with them blood for immediate 
transfusion and an experienced person who can do the manual 
removal on the spot In India, unfortunately, the facilities of 
flying squads’ are not available, even in large cities. One has to 
rely on ergometrine to prevent further bleeding, and it should be 
given immediately when post-partum bleeding, however slight, oc- 
curs. In fact, prophylactic injection of ergometrine is a necessary 
safeguard under such conditions. Morphia, J grain, should be given 
and a drip of 5 per cent glucose solution containing 10 units of 
oxytocin should be started. Bladder is catheterised and the pati- 
ent is kept warm. 

The most appropriate treatment would be (o do an immediate 
manual removal of placenta rather than produce shock by con- 
Unuing vigorous attempts to expel the placenta by Credo’s method. 

t e attendant is hesitant to do a manual removal, he should im- 
mediately rush the patient to a nearby large institution, while the 
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general condition has not appreciably deteriorated. 

Unfortunately, it is all too frequent to witness admission to a 
hospital in severe shock as a result of delay in transferring the 
patient Many of these cases are admitted in an irreversible shock 
and die in a short time after admission. It is most unwise to trans- 
fer a patient in severe shock, and restorative measures mentioned 
above combined with request for assistance from a hospital would 
offer a better chance. 

There are two methods of removing an adherent placenta: (1) 
Credo’s manoeuvre of expression, and (2) manual removal. 

Crcdc’s lilcthod. Crede’s method of expressing the placenta 
has been practised for more than a hundred years, but it cannot 
be recommended as a safe and certain manoeuvre. Clinical ex- 
perience is that the attendant frequently loses his morale with the 
onset of post'partum haemorrhage and mokes repeated, fruitless 
attempts to expel the placenta, each attempt being more vigorous 
than the previous one. As a result, shock is aggravated. It should, 
therefore, never be attempted in a patient who is already in shock, 
and even otherwise not more than one attempt is permissible. 

Crede's method appears easy and appealing but in practice it 
'is not so. Unless the patient is thin, the manoeuvre cannot be 
satisfactorily carried out. The patient is cathctcrised and the fun- 
dus U massaged until it is firmly contracted. In the absence of a 
contraction, the method will fail and, over and above, there is the 
danger of acute inversion of the uterus. The four fingers are pas- 
sed behind the upper part of the posterior surface of the uterus 
and the thumb is placed over the anterior suriace. The uterus is 
firmly squeezed so that Uie placenta is separated from its attach- 
ment. The uterus is then pushed downwards and backwards, but 
never so far down as to push it into the pelvis. In practice, no 
sooner an attempt is made to grasp the uterus, the patient tightens 
np her abdominal muscles and the attendant loses the grip. All 
that he frequently does is to push vigorously the uterus down- 
wards and all that results is a gush of collected blood. Crede’s 
method requires knack rather than force, and a crude attempt by 
a muscular hand is more likely to fail than a gentle and deft at- 
tempt by an experienced person. 

Many obstetricians prefer to do a final attempt by Crede’s 
method under anaesthesia just prior to manual removal. This is 
more likely to be successful because the uterus can be better grasp-' 
cd and squeezed when the abdominal wall is relaxed. 
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Manual Removal ot Placcnla. Technique. When the operaUon 
is undertaken as a prophylactic measure, there is time to take 
deliberate aseptic measures. The accoucheur should change his gown 
^d put on a fresh pair of gloves. In emergency, all that needs to 
be done is to rapidly change the pair of gloves. 

Whether manual removal should be done with or without an- 
aesthesia and the choice of anaesthesia need clarification. In 
emergency, when a large bout of haemorrhage necessitates im- 
mediate removal of the placenta, it can be undertaken without 
^aesthesia. Usually, it does not produce any shock and the bleed- 
ing stops with firm contracUon of the uterus. For manual removal 
of placenta, an intravenous injecUon of 50 mg. of pethidine is a 
good substitute for anaesthesia. Inhalation anaesthesia has the dis- 
advantage of relaxing the Uterus. Sodium thiopentone is contra- 
indicated when the patient is collapsed as a result of blood loss. 

The bladder is emptied first. The vulva is cleaned with Bettol 
loUou, the vagina is also swabbed by pure DettoL Pure Detlol Is 
applied to the whole external surface of the glove. The hand Is 
inserted in the shape of a cone into the vagina. The other hand 
is placed on the abdomen to control the fundus and keep it steady. 
An assistant holds the cord taut and the hand in the vagina fol- 
lows the cord. Usually, a ring-like structure is present at the 
junction of the lower and the upper segments, and the cone of the 
hand must pass beyond it to reach the margin of the placenta. 
Munro Kerr recommends passing the inside the membranes 
and separating the placenta without tearing the membranes. By 
this way, direct implantation of organisms carried up from the 
. vagina or cervix is avoided. In practice, however, this does not 
■ appear to be a special advantage as it requires great gentleness to 
avoid tearing of the membranes. 

When the placenta has partially separated, further separation 
is easy along the line of cleavage produced by the separated sur- 
face of the placenta. Alternatively, the separation is commenced 
from the lower margin until the detached portion is reached. The 
fingers are kept flat and close together during separation with the 
palmer surface towards the placenta so that even if the line of 
cleavage is missed the fingers would ‘dig’ into the placenta and 
not into the uterine wall as would be likely if the fingers are direct- 
^ towards the uterine wall (Fig. 130). When the whole surface 
has been separated, the uterus is massaged by the external hand 
-^^to bring on a contraction. As the uterus contracts, the hand grasp- 
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Fig. 120. Manual removal of (ho placenta. 


ing the placenta is withdrawn from the uterus. It is immediately 
examined for any missing cotyledons. The surface of a manually 
removed placenta is frequently not as even os the surface of a 
spontaneously expelled placenta. If there are noticeable gaps in 
the placenta, the hand is once again smeared with pure Cettol and 
reinserted into the uterus in search of the missing cotyledons. 

The external band should all the time control the fundus from 
rising up. It should follow by feel the manipulations of the intra- 
uterine hand. Correct control by the external hand prevents un- 
due loss of blood during separation and also reduces the danger 
of perforation of the uterus. 

As a rule, slight bleeding occurs during separation, but even 
if there is brisk haemorrhage the operator must continue to sepa- 
rate the placenta because it is only after Its removal that further 
measures can be taken to control the bleeding. 

Morbid adhesion of the placenta is imcommon and, more often 
than not, reflects the inexperience of the operator. Adhesions are 
more likely to be in the region of the cornu. Inexperienced opera- 
tor gets into trouble because he does not keep his fingers flat and 
together but tries to dig wherever he can with the tips of his 
fingers. He thus loses the normal line of cleavage. 

IVhen a patient is in shock, manual removal of the placenta 
should never be done as it is certain to prove fatal. The exsan- 
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guinalcd patient, with a very low blood pressure, docs not biefd 
and Uicro is no need to promptly remove the pbeento. Immediate 
attention should be paid to treat the shodc Intravenous mfudoa 
of Dextran, double strength plasma, or 5 per cent glucose la 
distilled water is started. Quite often there is difTicuIty in getUag 
into a vein and venesection wilt have to be done. Before starting 
infusion, blood is taken for grouping and cross matching because 
the sooner blood transfusion b started the better. The first 
one or two bottles of blood arc run in quidily. To raise the blood 
pressure, adrenal cortical honnonc should be given. Once the s>'s* 
tolic blood pressure b maintained at lOO mm. Hg, manual removal 
of the placenta b promptly undertaken. 

lllmanual Compression of Uterus. The uterus usually con- 
tracts firmly immediately after the expulsion of the placenta, but 
should it not, bimanual compression of the uterus between the 
clenched fist in the anterior fornix and the external liand placed 
behind the uterus will arrest bleeding and, within a few seconds, 
bring on a strong contraction (Ffg. 131). 



Fig. 131. Oi-manual compression of the uterus. 

Bimanual compression of the uterus b a sure method to ar- 
rest bleeding %vhich can bo used as an emergency measure any- 
where and by an accoucheur, a midwife or an interne attending 
on the case. \Vhen the attendant b single handed, bimanual com- 
pression of the uterus may well prove a life saving measure. As 


POST-PARTUM HEAMORRHAGE 


527 


a rule, bimanual compression is required for a few minutes only 
because by then the uterus regains its tone and firmly contracts 
and retracts, but should the uterus tend to relax it can be kept 
bimanually compressed imtil further assistance is obtained. Medi- 
cal imdergraduates and pupil midwives should be taught that even 
in a well equipped institution, instead of wasting precious time 
over other methods which are less effective and take some time 
to apply, bimanual compression must be the first method to prompt- 
ly arrest further loss of blood. 

Bleeding after Delivery of Placenta. Bleeding occurring after the 
expulsion of the placenta may be atonic or traumatic. It should be 
noted that it can be both, atonic and traumatic combined, especially 
when it occurs after an operative delivery. A large bout of haemor- 
rhage may suddenly occur or it may be a slight continuous trickle. 

When a large bout of bleeding suddenly occurs, the uterus is 
briskly massaged and, if this fails to contract the uterus firmly in 
a few seconds, no time should be lost in bimanuaUy compressing 
the uterus. These cases are dire emergencies and, in two or three 
minutes, large amount of blood will be lost which will result in 
circulatory collapse. Fortunately, with the routine use of ergome- 
- trine intramuscularly at the end of the second stage such alarming 
bleeding is rarely witnessed nowadays. 

When massage of the fundus brings on a firm contraction and 
the bleeding ceases, opportunity is taken of this respite to inject 
0.25 mg. of ergometrine intravenously or 0.5 mg. intramuscularly. 
There is a Ume lag of about 3-4 minutes after intramuscular in- 
jection before the uterus hardens. It is a wise rule to keep a syringe 
filled with 1 c.c. of ergometrine ready, particularly when the at- 
tendant is alone. 

Sometimes, the uterus cannot be palpated because it has been 
pushed dawn, udo tha pelvi.% dwciws dawrwtard pressure exerted 
on the fundus to express the placenta. Two fingers are inserted 
into the vagina and the uterus is pushed out of the pelvic cavity 
into the abdomen where it is massaged to bring on a contraction. 

If a trained assistant is present he should examine the placenta 
to make sure that it is complete. In the absence of a trained assis- 
tant, the attendant should, on no account, leave the patient to 
examine the placenta, but he should ask some one to bring the 
placenta to him for inspection. Any missing cotyledons or evidence 
of a succenturiate lobe having been left behind requires imme- 
diate digital exploration of the uterine cavity. 
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but of bleeding stops tvith these measuns, 

but to keep the uterus firmly contracted for a prolonged periid, 
an intravenous dnp of 5 per cent glucose solution, containing 5-10 
^Is of oxytocin, should be started. The attendant must not leau 
the patient for at least one hour. 

Intrauterine Douche. A hot intrauterine douche is seldom used 
nowaday b^use of the danger of introducing sepsis. Instead, a 
hot vaginal douche is preferred and is equally effective in siimn- 
‘™Perature of the ivaler 
ou e ess than 115®F. and, before introducing the ra nn» ) 3 , 
the temperature of the water is tested by sprinkling a little water 
on the back of the bare hand. Douche given with temperature 
^eater ttan 120“F. is likely to result in sloughing of the vagiiia. 
to avoid the risk of air embolism, all air should be driven out 
trom the tube and the nozzle before the nozzle Is inserted into the 
^gma. The douche can should not be more tiian two feet above 
the level of the vulva. 

Pa^g of Uterus. Packing of the uterus with sterile roller 
puze, thches wide and several yards long, enjoys a varying popu- 
larity in different countries. It carries the obvious risk of infec- 
tion, hut with the use of antibiotics the risk is negligible. It is not 
necessary to keep the pack longer than 6-8 hours because by then 
the uterus has regained its tone. 

It m a desperate measure and there should be no hesitaUon to 
pack tte uterus, especially when post-parlum haemorrhage occurs 
m unfavorable surroundings. It is most important to pack the 
uterus tightly and to be able to do so anaestbeaa is necessary. 
I^ose and haphazard packing of the uterus is worse than useless 
because bleeding will conUnue to occur and will remain concealed 
above the pack. 

Technique. A speculum is inserted and the cervix is held by 
nng forceps. After applying pure Dettol to the surface of the glove, 
a hand is introduced through the cervix. There is a constriction 
demarcatog the lower part of the uterus from the upper segment 
Md the hand must be passed beyond the constriction when it will 
e m the main cavity. Hxig is an important point as an inexperi- 
enced person is hkely to mistake the lower part as the main cavity 
and leave the uterine cavity above unpacked. An assistant is 
asked to place his hand on the abdomen to steady tlie fundus. One 
end of the roller gauze is caught in the packing forceps and is 
passed into the uterus, and the pacldng is commenced from the 
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fundxis downwards. After inserting two or three feet, the pack is 
Lightened by the pressure of the forceps and some more is insert- 
ed. As the upper part of the uterine cavity is packed the hand is 
withdrawn into its lower part As much gauze as can be squeezed 
into the upper cavity is inserted and then the lower part of the 
uterus below the constriction is tightly pack(?d. ^Vhen one roll 
of about 2 yards is exhausted, the tail end of it is kept outside the 
cervix and a second roll is pushed in by the side of the first. The 
tail of each roll is kept loose outside and a count is kept for' ac- 
counting at the time of removal Keeping the ends loose is better 
than knotting the ends to make a continuous length because the 
knots may get untied during removal and also the knots cause dis- 
comfort when they are pulled out. About 6 yards of roller gauze 
is required to pack the uterus tightly (Fig. 132). 



Fig. 132. Plugging of the uterus. 


A little blood-stained discharge soaks through the pack by 
capillary action and is of no significance. 

Secondary or Laic Post-partum Haemorrhage 

Definition. Haemorrhage from the genital tract occurring any 
time during the puerperium after the first six hours is designated 
as secondary or late post-partum haemorrhage. It is also called 
puerperal haemorrhage. 

34 
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Etiology. The commonest cause o£ late post-partum hamu- 
rhage m retention of a placental cotyledon or of a succeatoriale 
lobe of placenta. Such retained placental tissues are generdly 
cast^ dunng the early pueiperium accompanied by hacmorrbgt. 

These may develop into a placental polyp by deposition 'it 
fibrm round the periphery. Placental polyps lead to subinvolution 
and secondary post-partum haemorrhage. 

Subinvolution of the uterus and congestion due to retrover- 
sion are very prone to give rise to late post-partum haemorrhage. 

Portions of retained foetal membranes are generally east 
off during early puerperium without haemorrhage. However, 
haemorrhage occasionally occurs at the time of their separaUoa 
Infected submucous fibroids are likely to cause secondary post* 
partum haemorrhage. 


Puerperal inversioo of the uterus gives persistent bleeding. 

Other causes are caremoma of the cervix, chorionepithelioma, 
rupture of vagmai or vulval haematoma, and too early coitus. Use 
of oestrogens to suppress lactaUon may lead to mild bleeding a 
few days later. 


I^tly, bleedmg episodes during the puerperium may occa- 
sionally be due to non-genital causes like leukemia, purpura, 
anticoagulant therapy, etc. 

Clinical Features. The haemorrhage may occur any time dur- 
ing the puerperium. The patient may sxifTer from a large bout 
of bleeding or repeated irregular haemorrhages or continuous, 
moderate or mild blood losses. Occasionally, the blood loss may 
be so severe as to lead to circulatory collapse and shock. 

Treatment Mild cases usually respond to oxytocics given in- 
tramuscularly or orally. In all other cases, a uterine curettage is 
very useful both as a diagnostic and therapeutic measure. In 
severe cases, blood transfusions are required to replace the lost 
blood. The specific treatment of the condition will be dictated b 
the underlying etiology. 
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RETENTION OF PLACENTA 

A placenta which is not expelled within 45 minutes after the 
hirth of the child is considered as a retained placenta. By such a 
definition, cases in which the placenta has already separated but 
is incarcerated, as well as those cases in which it is morbidly ad- 
herent, are grouped together. For practical purposes, therefore, it 
is a clinical term in which various pathological processes are in- 
cluded. A retained placenta is likely to give rise to shock, post- 
partum haemorrhage and a morbid puerperium. 

Predisposing Factors 

A. Incarccraliou of a Separated Placenta. Injection of Oxy- 
tocies. Nowadays, ergometrlne is given intramuscularly or intra- 
venously in most clinics immediately after the delivery of the 
child. Sometimes, powerful annular contraction of the uterine 
muscle following inicction of ergometrine gives rise to a contrac- 
tion ring in the lower part of the uterus which prevents expulsion 
of a separated placenta. Hie ring relaxes within a short time but, 
if the obstetrician makes forcible attempts to expel the placenta 
during the spasm, the ring persists for a longer time. 

Crede's Manoeuvre. Repeated attempts to expel the placenta 
by Crede's method are apt to produce a constriction ring and in- 
carcerate the placenta. Instead of shortening the third stage, it 
is complicated by shock and severe post-partum haemorrhage. 

B. Morbidly Adherent Pbeenta. In the majority of cases, a 
cause for the adhesion of the placenta to the uterine wall is not 
known. It is likely that the decidual plate is thin and proper line 
of cleavage for spontaneous detachment has not developed. 

Hardy, there is complete absence of a decidual plate, and the 
chorionic villi are directly attached to the uterine wall (placenta 
accreta) . . 

When the villi are in direct contact with the muscle bimdles 
of the myometrium, it is termed placenta accreta (Plate 130). 
When the villi are sitUdted between the muscle bundles, it is called 
placenta increta; and when the branching villi penetrate the thick- 
ness of the uterine muscle and come on to the peritoneal surface 
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of the uterus, it is known as placenta percreta. These are mention- 
ed here merely as patholo^cal rarities. 

Previous Injury to Uterus. The fibrous scar of a previous 
caesarean section may, when the placenta is attached to/}t, cause 
morbid adhesion in a subsequent pregnancy. As the placenta is 
attached to the upper segment in most of the cases, morbid adhe- 
sions are more likely to form on a classical scar than on a lower 
segment scar. An anterior placenta praevia is likely to be morbidly 
adherent to a previous lower segment scar. Spinelli’s operation 
for the correction of an inverted uterus caused morbid adhesion 
of the placenta in a subsequent labour in one case at the Nowosjee 
Wadia Maternity Hospital A previous difficult manual leinoval 
of the placenta may, in a subsequent pregnancy, cause morbid 
adhesion of the placenta at the previously traumatised site. In 
clinical practice, however, the incidence of an adherent placenta 
over a previously injured site is quite small 

Occasionally, a part or whole of the placenta formed over a 
deep intramural fibroma gives rise to morbid attachment and needs 
manual removal. 

Management 

A totally adherent placenta does not give rise to bleeding but 
one which is partly adherent or one which has separated but is 
retained frequently causes post partum haemorrhage. The manage- 
ment of cases of adherent placenta with post partum haemorrhage 
has been described in the previous chapter. Here, only the ra^age- 
ment of adherent placenta rvithout any appreciable bleeding is 
given. 

When the placenta is retained for more than forty five imnu es, 
it should be considered that the normal mechamsm of sep^ on 
of the placenta has failed and preparations should be made or e 
removal of the placenta. When an adherent placenta is a on 
to remain for more than an hour, shock may supervene even t ougn 
there has not been serious bleeding during the period. Besi es, 
there is the risk of serious bleeding from delayed partial separa- 
tion of the placenta. Occasionally, cases of adherent placenta neg 
lected for many hours are admitted without any clinical evidence 
of shock. 

There are three possible methods of separating the adh^en 
placenta: (1) Brandt-Andrew method, (2) Majon-Gabston metho , 
and (3) manual separation. 
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Separation of Placenta by 'IKractioii on Cord (Brandt-Andrew 
Method). Much has been said about the danger of inverting the 
uterus by traction on the cord of an adherent placenta, but if pro- 
perly carried out it is successful in separating the placenta in some 
of the cases. It is obvious that if the placenta is morbidly adherent, 
neither Crede’s nor cord traction method will succeed in separating 
the placenta, but, in atleast some, cord traction method will succeed 
in separating the placenta and thus avoid a manual removal. 

The bladder is emptied and the uterus is massaged until it is 
firmly contracted. An artery forceps is applied to the cord near 
the vulva for traction on the cord. Before traction on the cord, 
the abdominal hand grasps the anterior surface of the uterus and 
pulls it up and keeps it pulled up while traction is being applied 
to the cord. The placenta frequently separates and is delivered 
during the first contraction but, should it not, traction is released 
until next contraction commences. 

nibjomGabston Afcthod. Some obstetricians prefer to separate 
an adherent placenta by injecting 200-300 c.c. of sterile saline solu- 
tion into the umbilical vein. This method effects the separation 
of the placenta by distending the chorionic villi and thereby bal- 
looning the placenta. The sudden increase of placental area sepa- 
rates it from the uterus. This method is cumbersome and usually 
fails as it is not easy to inject such a large quantity of fluid through 
the umbilical vein. 

Manual Bemoval of Placenta. In these cases there is not ap- 
preciable bleeding and therefore the operation can he performed 
as a deliberate surgical procedure after summoning the services 
of an anaesthetist. 

Emergency cases of placenta retained for many hours are 
sometimes treated by cutting the cord at the external os and leav- 
ing the placenta undisturbed. This is done when the cervix has 
closed and an easy manual removal of the placenta is not feasible 
Previous to the era of antibiotics, with form of treatment mild 
uterine infection was common with profuse foul lochia for several 
weeks. Nowadays, administration of antibiotics has considerably 
reduced the risk of infection during the period of slow disinteg- 
ration of the placenta. 


Hefercoces 

Brandt VL L.; Amer. Jour. Obst & Gynec.; 25, 662, 1933. 
Majon-Gabston: Quoted by Jarcho; Suig. Gyn, Obst.; 46, 265, 192S. 
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INVERSION OF UTERUS 

Inversion of the uterus is a rare accident in properly conducted 
cases. The frequency of this complication cannot be accurately 
estimated. In hospitals, where most of these cases are referred, 
the figures are obviously high. Probodh Das, from a review of 
literature in 1940, gave the incidence as 1 in 14,881 deliveries, and 
that for India as 1 in 23,127 confinements. In the series reported 
by Das, 83 per cent of the cases were of puerperal origin. 

Vanctics. Inversion of the uterus may be partial or complete. 

In a partial inversion tbe fundus or the body of the uterus is 
inverted up to the internal os. 

In a complete inversion, the body of the uterus and tbe cervix 
are completely inverted. 

Etiology. Inversion may occur spontaneously or is caused by 
the improper management of the third stage of labour. 

Spontaneous Inversion. It occurs occasionally even in hospi* 
tal practice, and is due to the atony of the uterus. At the N.W.M. 
Hospital, dunng the last five years there were 2 cases of sponta- 
neous inversion following delivery in the hospital. In. one case 
uterine atony was such that inversion tended to recur immediately 
after replacement and a senior obstetrician had to keep her hand 
inside the uterine cavity for as long as 20 minutes, before the ute- 
rus regained its tone. 

If the cord is very short, it may exert traction on tbe uterus 
during delivery, and initiate inversion. Such a likelihood is greater 
if the placenta is attached to the fundus. 

Precipitate labour with the woman in the standing position 
may invert the uterus soon after birth of the child. 

Inversion Produced by Mismanagement of Third Stage. Trac- 
tion on the cord while the placenta is still adherent, or vigorous 
attempts through the abdominal wall to express an adherent pla- 
centa while the uterus is relaxed, are frequent causes of inversion. 

A placenta adherent to the fundus is much more likely to invert 
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the uterus. In the series published by Das the placenta was adher- 
ent to the fundus in 75 per cent of the cases. 

Clinical Features. Two prominent features of inversion of the 
uterus are, haemorrhage and shock, but they are not invariably 
present. 

Haemorrhage. Severe post-partum haemorrhage sometimes 
occurs due to atony of the uterus. It may also result from attempts 
to separate the placenta by tracUon on the cord. 

Shock. In many cases, severe shock is observed, and if there 
is bleeding as well, it may quickly prove fatal. The shock is of 
neurogenic origin and is probably due to pull on the infudibulo- 
pelvic ligaments, as the ovaries are dragged down into the invagi- 
nation. 

However, shock may be completely absent. A doctor working 
in Tubercular Sanatorium in Khatmandu, Nepal, one day saw a 
Nepalese woman walk in to the sanatorium, from a distance of 
15 miles. She had delivered two days previously. The uterus was 
completely inverted and the placenta was still attached to the fun- 
dus. A stone had been tied to the cord by the ignorant relatives 
to keep the uterus out. This case well illustrates the complete ab- 
sence of shock 

In cases of unexplained shock following delivery, the possi- 
bility of partial inversion of the uterus should be borne in mind. 

When the uterus is completely inverted, it is outside the vulva 
and the only condition for which it is likely to be mistaken, is 
submucous fibromyoma projecting from the cervix. The differen- 
tiation is easy, as palpation of the rounded uterus in the abdomen, 
at once excludes the possibility of inversion of the uterus. In a 
partial inversion, the uterus may or may not be palpable above 
the symphysis pubis, but a cup-like depression at the fundus will 
be palpated. 

Sometimes, immediately after the expulsion of the placenta, 
the uterus cannot be felt in the abdomen. Post-partum bleeding 
frequently occurs. The absence of uterus in the abdominal cavity 
and bleeding, closely simulates partial inversion of the uterus. 
What may actually happen is that, during the efforts to expel the 
placenta, the uterus is pushed into the pelvic cavity in which posi- 
tion it fails to contract and retract and continues to bleed. The 
Confusion is cleared by inserting the hand in the vagina, when the 
uterus can be readily pushed up into the abdomen, or the partially 
inverted fundus can be palpated. 
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Treatment 


Prophylaxy. Ax ihia accident commonly results tom mis- 
management of the third stage, it is veiy important to slress lie 
proper management of this stage to medical undergraduates and 
pupil-mdwives. The signs of separation of the placenta should 
be well taught, and in no case attempts should be made to expel 
the placenta before it has separated. The tempUUon to exert trac- 
tion on the cord is great but should not be practised on any ac- 
count. Repeated forcible attempts to separate and expel the pla- 
centa by Credes method is also hkely to invert the uterus. 

Once inversion has occurred, oxytocics should not be given 
as It makes replacement of the uterus much more difficult. 

Is J- mostly occur in rural areas, the treatment needs 

to be ^cussed (1) in the patient’s home, and (2) the manage- 
ment after the case has been transferred to a hospital. 

Treatmait in Patient’s Home. If hospital facilities are readily 
avaUablc, the best treatment is to transfer the patient after giving 
an injecUon of 100 mg. pethidine and 200 cx. of 25% of glucose, 
m the majority of such cases the placenta is still attached to the 
inverted uterus. If the placenta is totally adherent, there is usual- ‘ 
y veiy shght bleeding and no attempt sliould be made to detach 
e placenta in the patient’s home. When bleeding occurs 
rom a partially detached placenta, the placenta needs to be re- 
moved and this is an easy procedure in an inverted uterus. If the 
leeding becomes negligible after removal of the placenta, the in- 
verted uterus is carefully wrapped, and the patient is transferred 
without making any attempt to replace the inverted uterus. 

When transfer to a hospital is not practicable, besides resusci- 
Utive measures, an attempt to reduce the inversion should be made 
if the patient is not in severe shock. Often it is quite easy to re- 
place the uterus before oedema of the constricting cervical portion 
evelops. If the attempt is successful, the attendant should keep 
his hand in the cavity of the replaced uterus until the uterus firmly 
contracts. After replacement, 1 c.a of ergometrine must be given 
mlramuscularly and an intravenous oxytocic drip containing 10 
units oxytocin in 500 ml, of 5 per cent dextrose solution is com- 
i^nced. If the patient is gravely shocked, it is unwise to attempt 
T uction and the chief objective must be to resuscitate the patient. 

■ »x in Hospital. In many cases, by the time the patient 

13 rought to the hospital, she is in severe shock and is exsangui- 
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nated. Besides, by this time, the cervical ring has become oedema- 
tous. The first concern is to retrieve the patient from shock. Any 
attempt to reduce the inversion while the patient is in a state of 
shock is very likely to cause death. 

No attempt to reduce the inversion should be made for some 
hours after she has completely recovered from shock. Manual 
taxis is often unsuccessful, and it is better to apply taxis through 
small roller gauze held in a sponge holding forceps. The broad sur- 
face of the roller gauze together with the better leverage of long 
handles of the sponge holding forceps, is often successful in reduc- 
ing the inversion through the oedematous ring. Taxis should be 
applied first at the neck, and as successive portions of the inverted 
uterus are reduced, the position of taxis is correspondingly shifted. 
The last part to undergo reduction is the fundus. 

Undue force to reduce the inversion is not only inadvisable 
but carries the risk of tearing the endometrium and the myome- 
trium, resulting in infection of the pulled down adnexae. There- 
fore, if taxis with reasonable force is unsuccessful, it is better to 
keep the inverted uterus covered by gauze soaked in mild antisep- 
tic solution and give antibiotics orally or parentarily. When the 
oedema and infection have subsided and the general condition of 
the patient has improved, which may take about 3-4 weeks, 
the inversion is reduced by an abdominal operation, Haultain’s or 
Dobbin’s or by Spinell's vaginal operation. Haultain’s abdominal 
operation is easy to perform, and leaves a comparatively small scar 
on the posterior surface of the utenis. But the selection of the 
operation will depend on the merits of each case and also on the 
preference of the operator. 
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CHAPTER 4 


OBSTETRIC SHOCK 

The term obstetric shock is a misnomer as it implies that it is 
a climcal entity different from shock met with in medical or sur- 
gical practice. Except for a few conditions peculiar to obstetrics, 
such as ^nioUc fluid embolism and abruptio placentae, the three 
general factors, trauma, haemorrhage or-'exhaustion, either alone 
or in combination, play a prominent role in the causation of obs- 
tetric shock. Not infrequently, the term is loosely applied and 
0 stetric s ock is given as the cause of death without proper eva- 
uation of the underlying obstetric complication responsible for the 
sftock. It IS possible to arrive at a cause of the shock either clini- 
ca y a one or by autopsy, but in an occasional case a cause cannot 
be discovered even after a most careful autopsy. 

In India, some inevitable contributory factors have to be taken 
into account. Nutritional anaemia, not infrequently of an alarm- 
mg degree, is prevalent and even the strain of a normal labour is 
shock producing and more so when labour is compUcated. Ab- 
sence or inadequate prenatal supervision is also an important con- 
1 utory factor. Domiciliary practice is in the hands of untrained 
women, dais’, and many cases of irreversible type of shock, as a 
result of their ignorant and irresponsible practice, are witnessed. 

It should be remembered that shock following ordinary surgi- 
cal procedures and that occurring during or following childbirth 
are frequently not comparable. As a result of dehydration and 
exhaustion of a prolonged labour, the patient is already in a state 
of shock so that when difficult obstetric procedures are performed, 
the superadded shock of surgical trauma, loss of blood and admi- 
^tration of anaesthesia frequently lead to a state of irreversible, 
fatal shock. 

The various factors causing obstetric shock are described 
imder (1) shock during pregnancy, (2) shock during labour, (3) 
t ird stage complications, (4) post-operative shock, and (5) anaes- 
thesia. 


Shock During Pregnancy 

Abortion. Profuse bleeding, in an inevitable incomplete abor- 
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tion, causes circulatory collapse. Criminal interference is an im- 
portant and frequently fatal cause of shock. Severe trauma, with 
or-without perforation of uterus, haemorrhage, and severe pain 
due to the operation performed without anaesthesia or under am-, 
proper anaesthesia, all contribute towards shock. Severe infec- 
tion, especially by cl. Welchii, produces profound shock. 

Ectopic Pregnaricy. Here the main cause is circulatory col- 
lapse due to severe intraperitoneal bleeding. Shock is a negligible 
factor and no sooner bleeding is arrested and the blood loss re- 
placed, there is remarkable rapid impnavement in the condition 
of the patient. y 

A similar circulatory collapse is seen in the uncommon cases 
of perforating ‘malignant mole’. 

Torsion. Twisting of the pedicle of an ovarian cyst or a pedun- 
culated subserous fibromyoma during pregnancy, sometimes, pro- 
duces severe shock but recovery is rapid after operation The de- 
gree of shock depends on the number of twists and the suddenness 
with which torsion occurs. 

‘ A more marked degree of shock is produced when a pregnant 
uterus undergoes torsion on the cervix. This complication is rare 
and closely simulates abruptlo placentae. 

Torsion of the pedicle of an enlarged spleen during pregnancy 
produces a very complicating picture. It produces a severe state 
of shock and the author had a case of 34 weeks’ pregnancy in which 
the twisted pedicle of the spleen was found during caesarean sec- 
tion. Motashaw reported a case of torsion of the spleen during 
pregnancy. 

Rupture of Previous Caesareon Scar. A classical caesarean 
scar ruptures more frequently than a lower segment scar. The 
giving way of the scar is often gradual and profound shock occurs 
only after extrusion of the foetus and the placenta into the perito- 
neal cavity. The condition of the patient deteriorates rapidly, more 
so if there is associated profuse intraperitoneal haemorrhage. 

Abruptlo Placentae. In concealed accidental haemorrhage, the 
degree of shock is out of proportion to the retroplacental blood ex- 
travasation. Sudden overdistension of the uterus is an important 
factor in producing shock. The shock is partly due to peritoneal 
irritation from multiple iissuring of the peritoneal coat of the ute- 
rus and partly from the collection of blood in the peritoneal cavity 
and the broad ligament In the rare cases of concealed accidental 
haemorrhage, complicated by rupture of the uterus, shock is most 
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profound. 

Toxaemia and HypeHetisum. Apart from abnipUo placentae, 
severe shock sometimes occurs to fulmtoattag pre^eeJampsia and 
more so in cclainpsla. In eclampsia, the exhaustion from repeated 
fits aggravates shock. The frequent observation of a remarkably 
low blood pre^uro to severe pre-eclampsia or eclampsia is a sign 
of the onset of shock and is of grave prognosis. To the inexjjcrl- 
enced, it is a misleading sign. 


Shock During Labour 

Prolonged Labour, It is a relative term in more than one way. 
A prolonged labour that has been neglected is more shock-produc- 
mg than a properly supervised labour of the same duration. In the 
ormer case, lack of nourishment and fluids produces acidosis, 
pecplcssn^s, unrelieved pain, mental anxiety axe important con- 
i utory factors towards shock. As mentioned previously, such 
neglected condiUons are prevalent in domiciDary midwifeiy in 
many parts of this country. 

Prolonged labour is more common in primigravidae and in the 
grand multiparae. In primigravidae, the incidence of hypotonic 
uterine action, mild cephalopcivic disproportion, and occipito-pos- 
tenor positions are more common than in multiparae. TTiese causes 
singly or, as is common in primigravidae, in combination, largely 
contribute towards shock when labour is conducted by inexperi- 
enced or untrained persons under unfavourable obstetric conditions. 

Grand multiparae are particularly dangerous obstetric patients. 
First of all, it is often taken for granted that since she has deli- 
vered several babies normally, this labour will be equally unevent- 
ful and supervision is relaxed with dire consequences. The inci- 
dence of malpresentations Is high m grand multiparae and, when 
the malpresentation remains neglected, rupture is the final event 
in producing profound shock in an already exhausted case. 

J2upture of Uterus. Now and again, rupture of the uterus oc- 
curs in obstetric institutions supervised by trained staff but, as the 
accident is detected soon after its occurrence, prompt measures 
are taken before dangerous shock prevails. But, when rupture, 
occurs in a neglected case, the previous exhaustion, the transfer 
o the patient from distant places to obstetric institutions and tte 
loss of valuable time therein, produce dangerous shock from which 
it is difficult, and frequently impossible, to retrieve the patient 
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A quarter of a century ago, difficult intrauterine manipula- 
tions, like internal versions, craniotomy, decapitation and embryo- 
tomy, were perfonned for effecting vaginal delivery and, not in- 
frequently, rupture of the distended, thin lower uterine segment 
was precipitated by such difficult manoeuvres. Today, such diffi- 
cult procedures arc seldom performed in hospitals and instead 
caesarean section is elected even though the foetus is moribund 
or already dead. This changed trend is possible nowadays because 
of easy availability of blood and antibiotics to combat infection. 
But, in distant places, such manoeuvres have to be performed and 
that too under unfavourable surroundings and by persons not adept 
in undertaking such difficult operations and shock is inevitable. 

Irrespective of the cause of rupture, profound shock 
always sets in cither immediately after rupture or after 
some time. In majority of such cases, labour has been un- 
duly prolonged and neglected. Intraperitoneal bleeding is usually 
negligible and docs not materially influence the shock, but an ex- 
tensive broad ligament hacmatoma from tearing of uterine veins is 
not uncommon and does aggravate the shock. 

A ragged tear from a sudden ‘explosive" rupture is more shock 
producing than a linear tear in the lower segment The shock in 
the former is akin to ‘crush’ injury following accidents. Upward 
extension of a cervical or vaginal tear into the lower segment is 
also shock producing. 

Haemorrhage. Antepartum, intrapartum and post-partum 
haemorrhage, each by itself but more when in combination, pro- 
duce fatal circulatory collapse. Haemorrhage in a previously anae- 
mic patient often weighs against her. Even a comparatively small 
haemorrhage in an anaemic patient may prove fatal. 

Not infrequently, the manipulations employed for arresting 
haemorrhage precipitate shock. Internal podalic version in pla- 
centa praevia, and manual removal of the placenta for post-partum 
bleeding are the two conditions which may cause fatal shock in a 
woman who is already in a state of circulatory collapse. The more 
frequent employment of blood transfusions and caesarean sections 
for placenta praevia are present day helpful trends towards re- 
ducing shock. Manual removal of placenta is shock producing 
when it is delayed until the patient is exsanguinated. Manual re- 
moval can be safely carried out without any anaesthesia or after 
gi%'ing 50 mg. pethidine hydrochloride intravenously. 

Third Stage Complications. Hie shock of sudden, severe atonic 
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post-partum bleeding in an otherwise noimal deUvery is a purely 
drculatory collapse and can be effectively treated by replacing the 
blood volume. 

It should, however, be stressed that at times extensive lacera- 
tions of the cervix or of the vagina do.not give rise to immediate 
severe postpartum haemorrhage but only to a slight continuous 
ooze. If these lacerations remain undetected, the patient goes into 
a state of shock within the first few hoims after delivery. The shock 
in such cases is a combination of blood loss and syndrome akin to 
‘crush injury’ in other parts of the body. It is, therefore, a wise 
rule to do a speculum examination in all cases of instrumental de- 
livery, spontaneous breech delivery of a large baby, and precipi- 
tate labour. Whenever temporary recovery from shock occurs after 
resuscitative measures including blood transfusions, but blood pres- 
sure falls once again and other signs of shock reappear, the obs- 
tetrician must examine for local trauma and, if that is excluded, 
a laparotomy should be perfonned. In a number of cases an un- 
diagnosed rupture, with or without intraperitonesl collection of 
blood or a broad ligament haematoma will be found. 

Retamed Placenta. Shock in cases of retained placenta de- 
velops from several causes. When the placenta remains completely 
adherent, placenta accreta, there is no haemorrhage and in many 
of them shock does not occur. 

The shock in retained placenta is largely due to haemorrhage 
and forcible attempts to deliver an adherent placenta. A large 
bout of bleeding from a pa rtially detached placenta frequently 
precipitates immediate shock but more dangerous is the slow con- 
tinuous trickle of blood. The inexperienced are deceived into com- 
placency because the general condition of the patient remains 
satisfactory for some time. When the blood loss reaches a certain 
point, shock sets in and manual removal at that stage becomes a 
dangerous procedure. 

It should therefore be an inflexible rule that whenever pla- 
centa fails to detach within 45 minutes after completion of the 
second stage, it should be considered that the natural mechanism 
of separation of the placenta has failed and manual removal should 
be performed. When ergometrine has been injected prophylacU- 
caljy after termination of the second stage, the placenta should 
separate within a few minutes and, if it fails to separate, the at- 
tendant should proceed to do manual removal. 

It is usually stated that a placenta retained for more than an 
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hour without any bleeding is likely to lead to shock, but there is 
little evidence to substantiate the statement. Shock is more likely 
to be due to bleeding and forcible attempts to expel the placenta. 

Acute Inversion of Uterus. In most of the cases, inversion of 
the uterus results from mismanagement of the third stage, but, 
occasionally, spontaneous inversion does occur in institutions hav- 
ing a well trained nursing and medical staff. The genesis of severe 
shock in these cases is not clear. In part it is due to associated 
blood loss but mainly it is due to the sudden pulling down of the 
ovaries and stretching of the nerves in the broad ligament. 

When the inversion is complete, the inverted fundus is seen 
outside the vulva and there is no difficulty in diagnosis, but when 
the inversion is partial, the diagnosis cannot be made on abdomi- 
nal examination alone. The absence of the uterus in the abdomen 
is not conclusive evidence as often the uterus is pushed into the 
pelvic cavity during expulsion of the placenta. As previously 
stated, it should be a rule to do a vaginal and speculum examina- 
tion in all cases of unexplained shock and it is only then that a 
partial inversion can be detected. 

Treatment of Obstetric Shock 

The treatment is broadly divisible into two parts: (1) treat- 
ment of shock, and (2) treatment of the imderlying cause. It is 
an infallible obstetric rule not to treat the underlying cause whilst 
the patient is still in profound shock. Therefore, resuscitative 
measures should always have precedence and, later, when the gene- 
ral condition shows signs of improvement, treatment of the under- 
lying cause is undertaken. The prognosis of obstetric shock is 
much more favourable in hospital practice with readily available 
skilled assistance than in a patient’s home. It is unfortunately all 
too common to witness women in profound shock being brought 
to the hospital from long distances only to succumb soon after ad- 
mission. A long journey is most dangerous to a patient in pro- 
found shock and it is very urgent to have emergency squads, as in 
Western countries, to give the necessiiry resuscitative treatment in 
the patient’s home. 

Treatment of Shock. Hie first principle in the treatment of 
shock is to give an intramuscular injection of 1/6 gr. (11 mgm.) 
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of morphia. By this means reUef is obtained by the patient from 
her apprehension and painful stimulL The foot of the bed is rais^ 
ed and the patient is covered by warm blankets. If hot water bags 
applied, care should be taken to prevent them from coming in 
direct contact with the skin as, owing to the poor peripheral cir- 
culation and absence of normal local reflexes, severe bums may 
occur. 

The most important resuscitative measure is to maintain the 
level of systolic blood pressure to at least 90 mm. Hg. In severe 
shock, the veins collapse and it may not be possible to gel into 
a vem and venesection of a vein near the ankle is necessary. Even 
when it has been possible to start intravenous infusion without 
venesection, it is advisable to do a venesection and insert a poly- 
ethylene catheter into the proximal end. 'nirough a small needle 
inserted into a vein, it is possible to infuse fluids but flow of blood 
through a small bore needle becomes difficult. For this reason, 
venesection in a collapsed patient is a necessary measure. 

When (Circulatory collapse is due to severe loss of blood, tracs- 
fusion of suitable blood will soon revive the patient. At least half 
^ to obtain Rh tested, grouped and cross-match- 

ed blood. To save valuable lime, it is best to get the blood of aU 
patients during antenatal supervision tested for Rh factor and 
blood group. In extreme emergency, it is best to start the first 
tran^usion of O, Rh negative blood, and the subsequent ones ac- 
cording to the Rh factor and blood group of the patient. 

Even when shock is not due to severe loss of blood, blood 
transfusion should be given because some loss of blood is inevitable 
in all confinements. Those cases in which the level of the blood 
pressiire does not rise with treatment, or when it rises for, a short 
time and falls again, the possible causes of shock are, continuing 
intra-abdominal bleeding from rupture of the uterus or from d«p 
lacerations of the vaginal canal extending into the broad ligaments. 
Another cause is partial inversion of the uterus. In these cases, 
prompt hold measures are necessary. Blood should be rapidly 
pushed in either directly from 20 c-c. syringe or by applying posi- 
tive pressure through a bulb and tube attached to the transfusion 
TOttle. services of a skilled anaesthetist and an experienced 

obstetrician should be commissioned. A rapid vaginal and specu- 
lum examinaUon is done to exclude a local cause and, if that be 
present a laparotomy is undertaken. 
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Pulmonary Embolism 

Death resulting from pulmonary embolism has been reported 
in almost every branch of medical and surgical practice. This 
grave complication is predisposed to by certain conditions peculiar 
to obstetrics. Nelson in his review has stressed that neither the 
period of pregnancy nor the mode of delivery is without the danger 
of this dire complication. 

Pulmonary embolism is a composite term and includes, at least, 
three pathological conditions. Until recently, pulmonary embolism 
was considered to be due to a thrombus in the majority of cases, 
but recent studies have brought to light two other pathological 
conditions, air embolism and amniotic duid embolism. Nixon sug- 
gests the term gas embolism instead of air emboUsm, as in some 
instances another gas, such as oxygen or carbon dioxide, is in- 
troduced into the circulation. Generally, the cause of death in 
maternal mortality reports is given as pulmonary embolism and, 
as a result, it is diOicuIt to determine the incidence of each of the 
three pathological states causing it. 

Air Embolism 

Etiology, During Pregnancy os o Complication of Abortion. Air 
embolism during pregnancy is most commonly associated with the 
attempts at criminal abortion. Nelson collected fatalities in cri- 
minal abortion, all established at autopsy. The common devices 
employed for producing abortion are intrauterine injection of air, 
water, soap solution, abortifaclent pastes by means of syringe or 
catheter and bulb. The air is either injected directly or displaced 
by the fluid into the uterine sinuses from whence it enters the 
large pelvic veins, inferior vena cava and into the right side of the 
heart. 

Gas Embolism during Pregnancy in Non-abortive Cases. Nixon 
records 14 fatal cases of which 6 were due to powder insufflation of 
the vagina, as a therapy for Tridiomonas Vaginalis vaginitis. The 
vaginal introitus was occluded by the insufflator and, as a result, 
air under pressure was introduced into the vagina and from there 
into the uterus. 

Air Embolism Complicating labour and Delivery. The com- 
monest cause amongst the reported cases was placenta praevia. The 
combination of open sinuses in the lower uterine segment and the 



54S 


A TEXTBOOK OP OBSTEimCS 


intrauterine manipulations facilitate entrance of air into the circu* 
latlon. When lower segment caesarean section is performed for aa 
anterior placenta praevia the possibility of this complication should 
be kept in mind. The incision then opens up the large uterine sinu* 
ses during the operation. 

In manual removal of the placenta, the air is likely to be sucked 
into the uterine sinuses during its separation. 

Rupture of the uterus is an important cause and £nr enters into 
the circulation through the tom uterine sinuses and through ute> 
rme blood vessels in the broad ligaments. 

In abruptio placentae the uterine sinuses are already tom 
during the separation of the placenta and the increased uterine 
tonus facilitates the entrance for air. 

Air Embolism in Puerperium. There are two groups of cases. 
In the first group air embolism occurs within the first 24 hours 
after delivery and almost all of them prove fatal The probable 
etiological factors are intrauterine douche and packing of the ute- 
rus. 

In the second, or the late puerperal group, the cause was em- 
ployment of knee-chest position as a prophylaxis against puerperal 
retroversion and subinvolution. On resuming the horiiontal posi- 
tion the air in the vagina suddenly enters through the patulous 
cervix into the uterine rinuscs. 

Clinical Features. Death may occur soon after the onset, or 
after an interval of 12 to 24 hours. The two main clinical features 
are cerebral manifestations and a sudden collapse in the periphera 
arterial circulation with concomitant increase in venous pre^ure. 

The sequence of events is quite sudden. The patient ° 

rise or speak but falls back unconscious. If fbe patient is not un er 
anaesthesia convulsions occur regularly with marked cyano^. 

Arterial circulation is totally arrested but the heart continues 
to beat for a time. Ausculation at this stage reveals the c iCa 
“mill wheel” or “water-wheel” sound from the churning o ^ 
and blood. According to some, this typical sound can be hea ^ y 
other persons in the same room. If ausculation of tl^ 
murmer is missed and cardiac arrest occurs, the final clinical pic- 
ture may be indistinguishable from amnioUc fluid embolism or 
thrombo-embolism. 

Treatment. Since the accumulation of air in the right heart is 
the chief pathological feature, aspiration of air is the most 
procedure. Nelson quotes the reported cases by Halselhorst, Stah 
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worthy, Martin and Postlehwait, and Shires and O’Banion in which 
the p^atients survived after aspiration of air. Even as little as 10 to 
20 ml. of air aspirated has been life saving. The overloaded venous 
system immediately supplied blood to the right ventricle as soon 
as the air trap is released and normal cardiac action is restored. 

Nicholson and Crenan have put forth an emergency schedule, 
mainly for the use by anaesthetists. (1) Discontinue the source 
of gas, (2) place the patient in head-down, left-lateral position, (3) 
administer oxygen, (4) aspirate the right ventricle through the 
chest wall if the heart is heating or, if cardiac arrest has occurred, 
immediate thoracotomy and the direct aspiration of gas from the 
right ventricle, (5) since the venous system is loaded, blood trans- 
fusion through a vein is not likely to benefit, but arterial trans- 
fusion might prove helpful 

Anmiotic Fluid Embolism 

The clinical syndrome of anmiotic fluid embolism was flrst 
described by Meyer in* 1926, but the classical paper by Steiner and 
Luschbaugh, in 1941, created the present-day interest in this prob- 
lem. Angillon, Andgus, Grayson and Race reviewed, in 1962, the 
60 reported cases and added 5 of tlieir own. 

Clinical Features. It occurs mostly in elderly inultiparae who 
have had prolonged difficult labours and birth of oversized infants. 
The onset of symptoms is sudden. Without any apparent reason, 
acute respiratory distress develops, associated with shock. Death 
occurs soon after the onset of symptoms. In the few cases that 
survived, hypofibrinogenaemia with haemorrhages occurred. 

Autopsy Findings. The condition is definitely diagnosed by an 
autopsy. Pulmonary oedema is a common autopsy finding, with 
the finding of granular emboli in the pulmonary arterioles which 
contain leucocyte and meconium, lanugo, mucin and/or squam 
cells. 

Blood from ovarian and uterine vessels is allowed to stand. 
In amniotic fluid embolism, the blood settles in three layers. The 
bottom layer is composed of cells, the middle layer is the bufly 
coat, and the upper layer contains amniotic debris. The upper 
layer is used for smear and stain to identify particulate matter of 
amniotic fluid. 

Treatment. Oxygen by i>ositive pressure; papavarine hydro- 
chloride for reflex vasospasm, atropine-like agents for cardiac de- 
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pressor reflexes and, If tlie patient survives the initial shock, fihri 
nogen and whole blood. 
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SECTION X 


INJURIIS TO MOTHER AND FOETUS 
DURING CHIIDBIRTH 


CHAPTER 1 

MATERNAL INJURIES TO GENITAL TRACT 

Cervical Lacerations 

Tears of the cervix cause profuse post-partum bleeding. Cervix 
may tear during spontaneous labour but more frequently dtiring an 
operative delivery. The tear is most frequently on the left side, 
but cervix may lacerate in any other direction. The cervix may be 
tom in one place or at several places. 

Etiology. During Spontaneous Delivery. The cervix may be 
tom during the birth of an excessively large foetus. The after- 
coming head in a breech presentation is likely to lacerate the cervix. 
Vigorous ‘bearing down’ efforts by the patient before the cervix 
is fully dilated is likely to tear the cervix as a resiJt of sudden 
forcible expulsion of the head through it. Occasionally, the scar 
of a pre\dous vaginal hysterotomy gives way in a subsequent child- 
birth, but the tear being fibrous is unlikely to cause severe bleeding. 

Operative Delivery. During a difficult forceps delivery, the 
cervix is liable to tear. Bad tears of the cervix extending into the 
lower uterine segment are witnessed when forceps delivery is 
attempted through an incompletely dilated cervix. Multiple inci- 
sions through the cervix, as recommended by Duhrssen, to allow 
immediate forceps delivery may extend upwards and cause profuse 
bleeding. The cervix may tear during any intra-uterine manipu- 
lations. 

The cervix should, as a routine, be inspected after a breech 
delivery and after all operative deliveries. The cervix after the 
birth of the baby is soft, crumpled and hangs loose into the vagina. 
To inspect the circumference of the cervix, it is necessary to hold 
it by ring forceps in the 3, 6, 9 and 12 o’clock positions. 
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Treatment Bleeding cervical lacerations must be immediately 
sutured. Even those that are not bleeding should be sutured as 
otherwise there is a risk of local infection which may spread along 
the lymphatics of the cervix to the pelvic tissues. 

To have the field clear, a length of roller gauze is inserted into 
the uterine cavity. The bleeding is checked by the pressure of 
ring forceps applied to the tom edges. An Allis or Morrison’s 
forceps is applied a little above the apex of the tear, and the edges 
are brought together by interrupted sutures of No. I chromic catgut, 
starting from the apex downwards. When the tear is deep, it may 
not be possible to reach the apex straight away, and the first inter- 
rupted suture is passed as high as possible and is kept long. By 
traction on this suture and by downward pressure on the fundus 
from above, the part of the tear above the first traction suture is 
brought together by one or more interrupted sutures (Fig. 133). 



Fig. 133. Suturing of cervical tear. 

Colporrbexis 

In 1875, Hugenberger coined the word “kolporrhexis” to des- 
cribe the condition in which there is more or less complete rup- 
ture of the vault of the vagina with little or no injury to the cervix 
or the lower uterine segment. Tears, originatmg in the cervix and 
extending into the fomlces, are not considered as cases of colpor- 
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rhexis. niere is scant reference to this condition in the literature 
as well as in obstetric textbooks. In 1927, Gamble reviewed the 
literature and stated that “a total of approximately 120 cases of 
colporrhexis have been reported to date”. In 1954, Menon from 
Madras reported 5 cases of colporrhexis. Menon, in 1962, reported 
164 cases of rupture uterus; among them, there were 20 cases of 
colporrhexis. 

Etiology. The causes of colporrhexis are not properly under- 
stood. The conditions giving rise to colporrhexis differ in indivi- ^ 
dual cases. Unskilled use of forceps resulted in colporrhexis in 
cases described by Campbell and Louis, and Fothergill. It resulted 
during attempts at internal version in some of the reported cases. 
Apart from these traumatic causes, the etiology and mechanism of 
spontaneous colporrhexis is not known. 

Misdirected uterine axis, as in labour after ventrifixation of 
the uterus or labour in mullipara having a markedly pendulous 
abdomen, may be the etiology In some of the cases. In Gamble’s 
case, a seventh para with pendulo\i5 abdomen developed posterior 
colporrhexis during labour soon after she got out of bed and got up. 
With the patient in the recumbent position, the uterine axis was 
not misdirected but, when she stood up, the uterine contractions 
pushed the head against the stretched posterior vaginal wall caus- 
ing rupture of the posterior fornix. According to Freud’s theory, 
quoted by Gamble, the mechanism in such cases is that the fully 
dilated cervix retracts above the presenting part which then exerts 
direct pressure on the distended upper part of the posterior vaginal 
wall resulting in rupture. 

All 5 cases reported by Menon occurred in multipara having 
good previous obstetric history. The presentation was vertex in 4 
and face in one. In 3 cases In which colporrhexis occurred under 
supervisjoa in hosplts), the labour was proceeding normally and the 
pains were rather weak. Ihere was no indication to terminate labour 
and suddenly, before vaginal delivery could be effected, colporr- 
hexis occurred. All the patients had bad pelvic floor relaxation with 
varying degrees of cystocele and rectocele. Menon expresses the 
view that a vagina supported normally on all sides by the musculo- 
fascial sling is capable of withstanding considerable pressure but, 
if the supports of the vagina are weakened, it is likely that the dis- 
tension and pressure of the presenting part in a prolonged labour 
and, sometimes, even in a normal labour might give rise to col- 
porrhexis. 
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In all the five cases reported by Menon, there was anterior 
colporrhexis which is rather unusual because in most of the report- 
ed cases colporrhexis was posterior. 

Clinical Features. The dinical feahires are similar to those 
met with in rupture of the uterus. Shock is usually greater in 
uterine rupture. Unexplained sudden vaginal bleeding is more fre- 
quent in colporrhexis than in rupture of the uterus. 

A correct diagnosis may be made on vaginal examination, but 
usually the case is diagnosed as rupUire of the uterus and colpor- 
rhexis is diagnosed only at operation. < 

Treatment. In multigravldae, even in the absence of maternal 
or foetal distress, the second stage should not be tmduly prolonged. 
Immediate laparotomy is necessary. As these patients are multi* 
parous, total hysterectomy is the best form of treatment Apart 
from multiparity, hysterectomy is often necessitated because the 
rent is difficult, or may even be impossible, to suture satisfactorily. 

Spontaneous Annular Detachment of Ccr\’tx 

Spontaneous annular detachment of the cervix during labour 
is not so rare a complication in countries where universal organised 
obstetric care is not available. Comparatively very few cases have 
been reported. Upto 1047, Ingraham and Taylor were able to find 
only 54 reported cases to which they added one of their own. Je2- 
coate and Lister reviewed the literature upto 1953 and reported 
6 further cases. Motashaw reported 3 cases from the N.W.M. Hos- 
pital, Bombay, and Lakshmi reported a case from Madras (Plates 
131, 132). 

Causation. The exact cause for the annular detachment of the 
cervix is not known but certain clinical observations suggest 
isdiaemic necrosis at the cervico-vaginal junction as the cause of 
detachment 

Most of the reported cases have occurred in prinugravidae over 
the age of 30, which itself suggests functional rigidity of the cervix 
as the underlying cause. Cepbalopelvic disproportion does not ap- 
pear to be a causal factor as in the majority of cases the head 
low down in the pelvic cavity. The cervix is taken up but the 
external os remains thick and fails to dilate more than one or two 
fingers. The average duration of labour in the reported cases was 
58 hours and the continuous pressure of the head at the cervico- 
vaginal junction for such prolonged period led to ischaemic necrosis. 



MATERNAL INJURIES TO GENITAL TRACT 


553 


Clinical Features. The first stage of labour is prolonged for 
more than 48 hours. The head is felt to be low down in the pelvic 
cavity. The uterine contractions are strong. On repeated vaginal 
examinations, a thick, external os is palpated. After many hours of 
labour, slight persistent bleeding commences. Either spontaneous 
delivery occurs with the detached cervix giving an appearance of 
a small ‘cap’ on the head, or the detached cervix appears at the 
vulva,- and the delivery needs to be completed by application of 
forceps. 

Treatment. There is no bleeding after delivery from the raw 
margin of the cervix and no active treatment is necessary. On 
speculum examination, some weeks after delivery, the cervix ap- 
pears almost normal. 


_ Tears of Vagina 

The vagina may be lacerated on one or both the sides, and the 
tears may be in any direction. The lacerations are generally long!* 
tudinal, but transverse lacerations sometimes occur at the vaidt. 

Etiology, The most common cause of lacerations of the vagina 
is forceps delivery. Attempts to rotate the head by forceps are 
particularly prone to cause extensive tears of the vagina. Sponta- 
neous or forceps delivery in the face to pubis position is likely to 
tear the posterior vaginal walL Sharp bony specules of a perfo- 
rated head may injure the vagina during subsequent passage of 
the head along the vaginal canal. It should be realised that the 
genital canal is oedematous when labour is prolonged, and tears 
readily during any manipulation. 

Clinical Features. Lacerations of the lateral vaginal wall may 
extend upwards and ^ve rise to a broad ligament haematoma, or 
may extend downwards and result in haematoma of the ischio- 
rectal fossa. Deep tears of the posterior vaginal wall cause profuse 
bleeding from the injured blood vessels in the recto-vaginal septum. 
Sometimes, vmexplained shock following delivery is due to lacera- 
tions of the vagina which, in the absence of bleeding, escape detec- 
tion. Shock in these cases is akin to that observed following ‘crush’ 
injury of other regions. 

Treatment. Lacerations of the vagina are sutured by mattress 
or continuous locked chromic catgut stitches. When profuse bleed- 
ing occurs, it may not be possible to suture the tear, and the vagina 
is tightly packed to arrest the bleeding temporarily. Later, after 
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giving one or more blood transfusions, the patient is anaesthetised 
and proper suturing is carried out. The lacerated margins some- 
times retract considerably and they should be held by Allis or 
Morrison’s forceps before conunencing suturing so that no gap is 
left behind. 

Neglected lacerations cause local genital infection with profuse 
purulent discharge during puerperiiun. Healing occurs by secon- 
dary intention with varying degrees of paravaginal fibrosis. Exten- 
sive fibrosis sometimes constricts the vagina to such an extent as 
not to allow even a finger to pass through it. 

Injuries To Vulva 

Bruising and slight laceration of the hymeneal tags and the 
fourchette inevitably occur in all primigravidae. Perineal tears are 
cli n ica l ly divided into four types according to the structures of the 
perineiun involved in the tear. 

The fi.rst degree tear involves a small distance of the posterioc 
vaginal wall and the perineal skin. It should, however, be remem- 
bered that, sometimes, only the posterior vaginal wall is lacerated 
while the perineal skin remains intact. These ‘hidden’ first degree 
lacerations ore frequently missed because there is no external evi- 
dence of a tear. A small haematoma forms at the site which on 
healing leaves a lax vaginal outlet with eversion of the lower part 
of the posterior vaginal wall. It should, therefore, be the rule to 
inspect the penneum carefully for ‘bidden’ tears and, when found, 
the thin skin over it must be cut so that proper suturing can be 
done. 

The second degree of perineal tear extends to a varying length 
from the fourchette and may extend as far as the skin of the anus 
without involving the sphincter ani. 

The central tendon, where the deep transverse, the bulbo- 
cavemosus and the ischiocavemosus are inserted, is lacerated. The 
depth of the perineal wound is 1 to 2 inches and the decussating 
fibres of the puborectalis mustdes are also frequently involved. 

The posterior vaginal wall is tom for some distance but, fre- 
quently, the posterior vaginal wall lacerates on the sides leaving a 
tongue-like central portion. The lacerations on the sides are usually 
unequal in length extending lugher on one side. 

The third degree of perineal tear is the most serious, as it 
involves the anal sphincter and lacerates the anterior rectal wall 
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to a varying degree. It gives rise to incontinence of faeces. If it 
is not properly sutured immediately, the posterior vaginal wall and 
the anterior rectal wall adhere together without any intervening 
tissue of the perineal body (Plate 133). 

The fourth type, known as the ‘central’ tear of the perineum, 
is extremely rare; in it, the baby delivers by making a rent through 
the perineal body leaving intact a bridge of tissue anteriorly. 
Before commencing repair, tlie bridge of tissue anterior to the cen- 
tral tear must be divided so as to convert it into a second or a 
third degree perineal tear. 

Etiology. The routine practice of performing episiotomy in 
primigravidae has considerably reduced the incidence of perineal 
tears. MulUgravidae, in whom a previous perineal tear or an epi- 
siotomy has been properly sutured, behave like primigravidae, and 
often need an episiotomy in subsequent childbirths. Unless this is 
done as a prophylactic measure, the perineum tears at the site 
where it was previously sutured. The previous practice of allow- 
ing the head to pound on the perineum until it stretched exces- 
sively without tearing was looked upon with pride. Little was it 
realised that the loss of the elasticity of the perineum permanently 
weakened the pelvic floor. Even today, some midwives look upon 
the obstetrician with disdain becatiso he does timely episiotomies 
In most of his cases. 

Not infrequently, the obstetrician is successful in avoiding a 
perineal tear during the delivciy of the head, but a tear occurs 
during the delivery of the shoulders. 

Spontaneous face to pubis delivery causes a bad perineal tear 
because of the large foetal diameters of the head stretching the 
vulval outlet Even more damaging is a persistent face to pubis 
forceps delivery in which the head comes out of the vulval outlet 
unexpectedly. 

Breech delivery in primigravidae usually produces a bad peri- 
neal tear, but the routine employment of an episiotomy has elimi- 
nated the incidence of bad perineal tears. 

Repair Of Perineal Tcan 
First Degree of Perineal Tear 

Steps: (1) If the skin is still intact it is incised. The haema- 
toma is evacuated and the lacerated margins of the posterior vagi- 
nal wail are deHned. 
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(2) The posterior vaginal wall is sutured by No. 0 chromic 
continuous suture (Fig. 134). 



Fig. 134. Suturing of first degree perineal tear, 

(3) If the perineal wound is not deeper than half an inch, it 
is brought together with the skin by one or two vertical mattress 
sutures of linen. 

Secotid Degree of Perineal Tear 

Aiwestheria. Infiltration of the region by 1 per cent solution 
of local anaesthetic is done. The needle should be at least 3 inches 
long and the tissues beneath the tom vagina are infiltrated. On 
cither side, the perineal muscles are infiltrated hy inserting the 
needle beneath the cut edges. The skin of either side is anaesthe- 
tised by injecting the solution into the subcutaneous tissues. 

Steps. (I) The vulva is retracted on either side by fingers, 
and the extent of the tear in the vagina is inspected. To get a 
clear field, the upper part of the va^na is plugged by roller gauze. 
The apex of the tear is held by Allis forceps and the first stitch 
must be applied carefully and preferably i inch above, the apex. 
Severe oozing is likely to occur from a small left out area at the 
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apex. The tom vagina is*sutured by continuous locked stitches of 
No. 0 chromic catgut. 

If the tear in the vagina is on both the sides, each side is 
sutured separately upto the apex of the central tongue-like portion 
of the vagina and from there by a continuous suture which includes 
edges on either side (5^g. 135). 



* 


Eig. 1^. Suturing of second degree perineal tear. 

(2) The tom perineal muscles are next sutured by interrupted 
No. 1 chromic catgut sutures. One, two or even three layers may 
be required depending on the depth of the wound. While passing 
the.needle, the index finger of the left hand should be kept in the 
wound to press the rectum back. Neglect to take this precaution 
may result in the formation of a recto-vaginal fistula from inclu- 
sion of the rectum. 

(3) The skin is sutured by vertical mattress sutures. 

Repair of Complete Perineal Tear. For a satisfactory repair, 

general anaesthesia is preferable to regional anaesthesia. 

Steps. (1) The edges of the tom anterior rectal wall are ap- 
proximated by interrupted sutures of No. 0 chromic catgut. The 
stitches take a bite of rectal musculature without including the 
rectal mucosa. Stitching should be commenced about half an inch 
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above the torn margins so as not to leave a small opening which 
may later form a recto-vaginal fistula. 

(2) The bulbous ends of the anterior half of the anal sphincter 
are defined and a suture of No. 1 chromic catgut is passed through 
the bulbous ends and, when tied, the sphincter is reconstructed. A 
second stitch, lateral to the first, is inserted and, when tied, relieves 
tension on the first stitch. 

(3) The posterior vaginal wall is stitched by a continuous lock- 
ed No. 0 chromic catgut. 

(4) The tom perineal muscles are approximated by interrupted 
stitches of No. 1 chromic catgut If the tear is deep, two or more 
layers of muscular stitches may be required. 

(5) The skin is approximated by vertical mattress sutures. 

Hacmatoma of Vulva. It occurs from effusion of blood during 

labour. It frequently extends along the lateral vaginal wall and 
may obstruct labour by occluding the vaginal canal Effusion of 
blood may be spontaneous or may follow rupture of a varicose vein. 
During labour, it comes on suddenly with intense pain and tender- 
ness. In a short time, it may increase to a large size and, if it 
bursts, severe haemorrhage occurs (Plate 134) . 

Usually, a vulval haematoma is localised but, sometimes, a deep 
seated collection may track upwards to the pelvic cellular tissues 
or downwards into the ischio-rectal fossa. Besides severe bcal pain 
and tenderness, retention of urine, occurs in some cases. 

Treatment. Haematoma of vulva is treated by rest and cold 
applications. If it obstructs vaginal delivery or rapidly increases in 
size, free incision is necessary. Timely evacuation prevents massive 
necrosis of the tissues. 


Genital Fistulae 

Urinary Fistulae. Fistula following a prolonged and difScult 
labour is still common in India but the number of large and com- 
plicated fistulae following childbirth is gradually decreasing and it 
is to be hoped that with the progressive development of the health 
services in rural India during the successive five-year plans, fistulae 
following difficult labour will become as uncommon as in European 
countries. Genital fistulae occur more frequently in Northern India 
and other regions where the purdah system is still prevalent. These 
orthodox women prefer home deliveries by untrained ‘dais’. It is 
inevitably a common condition amongst the poor population and 
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Lawson Tail’s remarks pronounced many years ago are worth quot- 
ing: ‘T have already said that operations for vaginal fistulae are 
rarely paid for, except in gratitude, because the patients are nearly 
always poor. I must have operated on two or three hundred cases 
and 1 have not yet been remunerated to an extent which would 
pay for the instruments I have bought for the purpose.” 

In Chasser hloir’s series of hundred cases of vesico-vaginal fis- 
tulac, 26 resulted from trauma during childbirth and 64 after gynae- 
cological surgical operations. 

Treatment. Spontaneous Hcalinp. It has been clinically ob- 
served that fistulae, resulting from obstetric trauma tend to heal 
spontaneously within the first three months. Even large ones which 
appear hopeless sometimes heal spontaneously in a few weeks. To 
assist healing a self*retaining catheter is kept in and urine is conti- 
nuously drained. The position of the patient does not appear to 
influence hcaUng. Puerperal sepsis should be combated by anti- 
biotics as chances of healing arc few in presence of local genital 
infection. 

Those that do not heal spontaneously require an operation. 
Operative repair should be deferred for at least three months after 
delivery because, apart from the possibility of spontaneous healing, 
it is necessary to allow time for involution of the tissues following 
delivery. 

Faecal Fistulae, The majority of faecal fistulae result from a 
complete tear of the perineum. A recto-vaginal fistula sometimes 
occurs as a result of sloughing of the posterior vaginal wall. 

Treatment. Usually recto-vaginal fistula is situated in the lower 
third of the vagina. Repair is commenced by cutting through the 
perineal tissues as far as the fistula and the subsequent steps of the 
operation are the same as in the repair of complete perineal tear. 

A small recto-vaginal fistula in the lower third of the vagina 
may be closed by a circular inciMon around the fistula, dissecting 
the tract and closing the rectum by a purse-string suture to invert 
the rectal wall around the fistula. 

Recto-vaginal fistula in the upper part of the vagina is treated 
by making a vertical incision into the posterior vaginal wall from 
the posterior fornix upto the perineum. The two vaginal flaps are 
dissected and the rectum with the fistula is exposed. When there 
is surrounding scar tissue the rectum is mobilised as far as is neces- 
sary. The rectal opening is closed by a purse-string suture. 
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levator anl muscles are united and then the posterior vaginal flaps 
are sutured together. 

Combined Urinary and Faecal FJstulac. Sometimes obstetric 
trauma is so severe that combined vesico-vaginal and recto-vaginal 
flstula results. Both the fistula can be repaired at the same time 
or the vesico-vaginal fistula is repaired first and when that has 
healed the faecal fistula is repaired. When a large vesico-vaginal 
fistula fails to heal after several attempts at repair, the faecal fistula 
is first repaired and then the ureters are transplanted into the sig- 
moid colon. 
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PI-133. Complete penneal tear. (Courtesy: N. W. M. Hospital 
Museum, Bombay), (p. 555). 





P{>134 Haematoma of vulva. {Courtesy. 
N. W. Af. Hospital Afuseum, Bombay). 
<P. 558). 




i-l-ias Rupture o£ previous classical caesarean scar. (Courtesy: N. W. M. 
Hospital Museum, Bombay), (p. 562). 


PI-13G. Transverse ruplurc of the upper segment (Courtesy: N W. -M. 
Hospital Museum, Bombay) (p. 563). 



PI-137. Transverse rupture of the lower segment. (Courteij/: N. W M 
llotpital Museum, Oombai/). (p £G3). 


CHAPTER 2 


RUPTURE OF UTERUS 

Rupture of the uterus is a grave obstetric complication. In the 
majority of cases this complication is the result of obstructed labour, 
but the uterus may also rupture during pregnancy. Its occurrence 
in well-equipped institutions is high, because it U there that the 
mismanaged, neglected cases are referred. 

Incidence Given hy Different Authors 
Author Incidence of rupture 


Harris Sc Angwa, Kenya, Africa . . . . 1 : 117 

Swam! Sc Patel, Baroda, India . . . . 1 : 200 

Delfs Sc Eastman, Johns Hopkins, America . . 1 ; 1010 

Bak Sc Hayden, America . . . . . . 1 : 1829 

Patel & Parikh, N.W.hL Hospital, Bombay . . 1 : 1257 

Subhadra Devi, Visokhapatnom, India . . 1 : 590 

hfenon M. K. K., ^ladras, India . . 1 : 415 


These wide variations merely reflect the available obstetric faci- 
lities in their respective areas. 

'parity. It is well known that spontaneous rupture of the uterus 
is uncommon in a primipara even if the labour is obstructed, because 
a primiparous uterus goes into inertia when faced with an unsur- 
mountable obstruction. On the other hand, rupture of the uterus 
in women of high parity is common, particularly in the group of 
sixth para and above because a multiparous uterus goes into teta- 
nic contraction when obstruction cannot be overcome. In the N.W.- 
MH. series, there was only one case of rupture of a primiparous 
uterus and that too resulted from a railway accident. 

Age. The age incidence in the N.W.M.H. series was low in 
women below 20 years of age, because in this age group there is 
preponderance of primiparae. Rupture of the uterus occurred, most 
frequently, between the ages of 31 and 35 because many women of 
high parity fall into this group. 

Booked and Emergency Cases. That rupture of the uterus is 
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commonly the result of neglected, obstructed labour is well emphaj 
sised in the N.W.M.H. series. Ibe incidence in booked cases was 
as low as 1 : 1815, whereas in emergency admissions it was as high 
as 1 : 726. 

Varieties of Uterine Rupture. It is customary to describe ute- 
rine rupture as complete or incomplete. A complete rupture in- 
volves all the coats of the uterus including the peritoneum. In an 
incomplete rupture, the peritoneum is not torn. In a complete rup- 
ture, the foetus often escapes into the peritoneal cavity with diffuse 
intra-neritoneal haemorrhag e. An incomplete rupture is-'likely to 
cause broad ligament haematoma. The division into complete and 
incomplete rupture is academic because the clinical features of the 
two are indistinguishable and the management is the same for both. 

Hie etiology and clinical features of rupture of the uterus dur- 
ing pregnancy or early labour differ considerably from rupture 
occurring after a prolonged or obstructed labour, and therefore it 
is necessary to consider rupture of the uterus at these periods sepa- 
rately. 


Rupture Of Uterus During Pregnancy 

Etiology. The scar of a previous caesarean section is more 
liable to rupture during subsequent pregnancy or labour than any 
other scar on the uterus (Plate 135). A vertical scar of a previous 
classical caesarean section ruptures more frequently than the trans- 
verse scar of a lower segment caesarean section. Should the pla- 
centa be situated anteriorly over the site of the incision, the stitch- 
ing and the subsequent healing of such a ragged wound U never 
satisfactory and, as a result, there is a greater likelihood of subse- 
quent rupture. 

The rapid reduction in the size and alternating contraction and 
relaxation of the upper segment during the immedia'te post-natal 
period prevents uninteirupted'healing of a vertical scar. On the 
other hand, the transverse scar on the relatively passive lower seg- 
ment heals firmly. Rupture of a lower segment scar during preg- 
nancy is rare and occurs much more frequently during labour 
because any obstruction to labour causes progressive and excessive 
stretching of the lower segment 

The present trend is to suture the lower segment ruptured dur- 
ing labour. Healing of such a ra^cd or probably infected wound 
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is likely to be weak and the chance of such a scar giving way in a 
subsequent pregnancy has got to be borne in mind. 

A vertical hysterotomy scar is akin to a vertical classical caesa- 
rean section scar, and therefore a hysterotomy during pregnancy is 
preferably performed through a t ransverse incision over_llieJ[Qwer 
par t of the uterus . Myomectomy scar , even when the cavity has 
been opened, rarely ruptures in a subsequent pregnancy. 

Other rare causes of weakening of the uterine wall are manual 
removal of a very adherent placenta or a vigorous curettage, espe- 
cially of a puerperal uterus. 

Severe trauma, a blow, a kick, a fall on the abdomen or a road, 
or railway accident may cause traumatic rupture of the uterus. • 

Clinical Features / , o 


Frequently, in a commencing rupture of a previous caesarean 
section scar during pregnancy, the general condition of the patient 
remains unchanged for some time. The rupture remains clinically 
'silent* imtil the foetal sac is expelled into the peritoneal cavity. 
Soon after, the patient goes into a state of shock. Due to the fibrous 
nature of the scar and as the uterus firmly contracts after expul- 
sion of the foetal sac there is very little intrapentoneal bleeding 
except in cases where the placenta is situated over the site of rup- 
ture. 

As the scar begins to stretch and the amniotic sac herniates 
through the scar, abdominal pain and tenderness, localised over the 
upper segment, are present. Incessant vomiting and abdominal dis- 
tension arc prominent clinical features in some of the cases. 


Rupture Of Uterus After Prolonged Labour 

In India, emergency admisaons for rupture of the uterus after 
a neglected labour are unfortunately still common due to lack of 
proper obstetric facilities in the rural areas. As labour becomes 
prolonged, there is more and more vertical as well as side to side 
stretching and thinning of the lower segment with the Bandle’s re- 
traction ring rising up to or even above the level of the umbilicus y y 
(Plates 136, 137) . My 

Etiology. The important predisposing causes of rupture of the 
uterus during labour are, (1) abnormal presentations, (2) cephalo- 
pelvic disproportion, (3) misuse of oxytocins, and (4) trauma, acci- 
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dental or during obstetric operations. Occasionally, a pdivic tumour 
obstructing the parturient canal, or a previous weakening of the 
uterine wall by manual removal of an adherent placenta, -has' been 
followed by rupture of the uterus. Rarely rupture of the uterus 
occurs in a case of concealed accidental haemorrhage. 

Abnormal Presentations. The uterus occasionally ruptures in 
cases of neglected mento-poslerior or persiste nt occ ipito-posterlor 
positions. <5?^ 

Negl ected transverse lie^ i s the commonest malpresenlatioa 
resulting in spontaneous rupture. Among the scries of 41 cases at 
the N.W.M Hospital, there were 9 cases of transverse lie. As spon- ' 
taneous delivery of a fulhterm foetus is impossible with a trans- 
verse lie, the lower segment continues to distend and dnally rup- 
tures, cither spontaneously or during the attempt to perform an 
internal version, C 

A neglected brow presentation is not an infrequent nause of ' 
rupture. The rupture may be spontaneous or as a result of unsuc- 
cessful attempt to deliver by forceps. 


Cephalopelvie Disproportion. A neglected case of major degree 
of disproportion will always result in rupture of the uterus. In 
hospital practice, such cases are submitted to caesarean section, 
either as an elective procedure or soon after the onset of labour. 
In rural areas, where prenatal supervision is either not available 
or is imperfect, rupture of the uterus is an ever present danger. 

More deceptive are the cases of nuld disproporUon. In mulU- 


parae whose previous deliveries have been spontaneous, a normal 
delivery is taken for granted and antenatal supervision and intra- 
natal vigilance are relaxed and this sometimes happens even in 
well-equipped institutions. It should be remembered that, due to 
increase in tlie weight of the foetus in successive pregnancies, a 
previous minor disproportion may become major in a subsequent 
delivery. Grande multiparae are at all times dangerous obstetric 
cases and neglect of a minor degree of disproportion may easily 


result in rupture. 

Misuse of Oxytocins. Formerly, when fractional intramuscular 
doses of oxytocin were given to augment labour pains without pro- 
per estimation of the cause of delay, rupture of the uterus was 
common. The inexperienced found it a convenient method in pro- 
tracted labour, especially in mtiltiparae who had previous normal 
labours. The recent introduction of sparteine sulphate by the intra- 
muscular route needs as much supervision as the other oxytocins. 



RUPTURE OF UTERUS 


56S 


The present day extended use of intravenous oxytocin drip also 
needs constant supervision. • Two and a half units to a pint of 5 per 
cent dextrose solution should be employed as it is a safe dose. The 
advantage of intravenous oxytocin drip is that its flow can be regu- 
lated or even stopped if uterine contractions become very strong. 

Trauma. Barring few cases of accidental injuries, traumatic 
rupture during labour is due to ill-advised or poorly executed 
obstetric manoeuvres. 

Internal version performed in a multipara, when all the liquor 
has drained out and the uterus has tightly gripped the body of 
the foetus, carries great risk of rupture of the uterus. In protracted 
labour, even the gentlest manipulation is likely to precipitate an 
extensive rupture. 

Instrumental d elivery s hould never be undertaken before the 
cer vix is fully dilatedr ^d is a very common cause of rupture of 
the‘uterus.~This is particularly true (or forceps, and attempts to 
drag the foetus out through an. incompletely dilated'cervix is likely 
to result in extensive lacerations of the cervix extending into the 
lower segment. . Destructive operations, like craniotomy or decapi- 
tation, are likely to precipitate rupture of the overdistended lower 
segment. Therefore, the present trend is, wherever facilities are 
available, to deliver cases of protracted labour by caesarean sec- 
tion even though the foetus is dead or moribund. 

. Clinical Features. It is true that uterine rupture is usually the 
result of inadequate and inefficient obstetric care. However, the 
uterus is likely to rupture even under good obstetric supervision, 
especially if the gravity of the clinical picture of threatened rupture 
is not realised. It is, therefore, important to discuss the clinical 
features of a threatened rupture, and that of an already ruptured 
uterus separately. 

Clinical Features of Tlireatcncd Rupture. Increasing maternal 
distress in cases of obstructed labour is manifested by restlessness, 
rapid pulse -and constant pain over the lower part of the uterus. 
The contractions become strong and frequent, and, finally, tetanic. 

The .signs of impending rupture are: (1) tenderness over the 
lower segment even after catheterisation of the bladder, (2) gase- 
ous distension of the bowels with the uterus pushed to one side, 
(3) a rapidly rising Bandl's “retraction ring”, which appears as an 
oblique groove, is an indication of vertical stretching of the lower 
segment, (4) the vertical elongation of the lower segment also pulls 
up the bladder attached to it and, as a result, tiny blood vessels in 
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the region of the trigone are tom. Blood-stained urine is therefore 
a further evidence of overdistension of the lower segment. 

On abdominal examination, the uterus is tender on palpation, 
particularly the lower part The outline of the uterus is felt on 
all sides, an important sign which indicates that the uterus has not 
yet ruptured. In early stages of a protracted labour, the uterus 
continues to contract and relax, and the foetal parts can be pal- 
pated. When labour is allowed to prolong still further, the uterus, 
in its attempt to overcome obstruction to labour, goes into tetanic 
contraction. The uterus now remains persistently hard and con- 
tracted, through which it is impossible to palpate the presentation 
or position of the foetus. 

On vaginal examination, the vagina is hot and dry, which sug- 
gests maternal dehydration. The cervix is partially dilated and 
oedematous. The presenting part is not well applied to the cervix 
and is at a distance from the cervical nm. As the cervix is not 
well applied and taken up, it is commonly described as hanging 
loose in. the vagina. More important, in a case under observation, 
is the ‘reformation’ of tho va^nal portion of the cervix as this only 
occurs when labour is prolonged and its progress arrested. Ihe 
sutures and fontanelles, in a prolonged labour, are obscured by tlie 
formation of a caput and the diagnosis of the malpresentation is 
dlfiicult. 

Clinical Features of Already Ruptured Uterus. The patient, 
who was distressed with strong contractions, suddenly becomes 
quiet as after rupture uterine contractions cease. Signs of severe 
shock soon appear and the pulse becomes very rapid, of low volume, 
and there is a fall of blood pressure which may become so low as 
to be unrecordable. 

On abdominal palpation, the outline of the uterus cannot be 
defined clearly all around. Loss of contour and a depressed area 
where the uterus has given way can be palpated in most cases. 

In those cases in which the foetus lies in front of the uterus 
with its back posterior, the foetal parts can be easily palpated and 
appear very superficial. The hard retracted uterus is felt as a sepa- 
rate mass by the side of the foetus. But, in those cases in %vhicn 
the uterus is situated in front of the foetus, abdominal palpation 
is inconclusive as then neither the separate sw^lings can be felt 
nor is rupture suggested as the foetus is lying behind the uterus. 
Sometimes, when the foetus is in front of the uterus with its back 
anterior, the smooth surface of the back gives an impression that 
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the uterine contour is still undisturbed. In such doubtful cases, the 
marked shock, cessation of uterine contractions and unaccountable 
vaginal bleeding arc sufficient evidences for abdominal exploration. 

On vaginal examination, when the presenting part is found to 
have receded from its former position in the pelvis, the diagnosis 
of rupture is established, but rupture can occur without recession 
of tlie presenting part. 

External and Internal Haemorrhage. As a rule, there is a small 
amount of oxlemal bleeding following rupture. Internal bleeding 
is not always severe and depends on the site of rupture. Rupture 
along the lateral wall is likely to tear the thin uterine veins with 
the formation of a broad ligament haematoma. 

Treatment 

The treatment of this grave complication is not as straight- 
forward as in tile West, where organized obstetrics has considerably 
reduced the gravity of this accident Unfortunately, m India, rural 
obstetrics is still primitive and inadequate, and rupture of the uterus 
in neglected cases still accounts for many maternal deaths. In large 
ciUcs where the majority of women arc delivered in well-equipped 
institutions, maimed by trained staff, prompt and skilful treatment 
is readily available whenever (his accident occurs. In rural areas, 
where this complication occurs more frequently, an inexperienced 
and ill-equipped medical attendant is called upon to perform diffi- 
cult vaginal operations upon a shocked patient with grave conse- 
quences. Frequently, deeply shocked patients have to travel long 
distances for admission to a properly equipped maternity institution 
and, in spite of all the facilities, it frequently becomes impossible 
to retrieve them froia shock. 

The treatment, when the patient is admitted to a well-equipped 
hospital, necessarily differs from that carried out of necessity in 
outlying areas. 

The treatment is divided for clinical purposes into three parts: 

(1) Prophylaxis of uterine rupture. 

(2) Treatment of impending rupture. 

(3) Treatment of rupture. 

Prophylaxis of Uterine Rupture. With few exceptions, like 
spontaneous rupture during pregnancy, uterine rupture is usually 
preventable. The best prophylaxis against uterine rupture is ade- 
quate obstetric care. Maipresentations should be diagnosed daring 
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pregnancy or as early in laljoiir as possible, and should be either 
corrected or adequately treated othenvise. A ccphalopelvic dispro- 
portion should be detected at the earliest possible opportunity and 
the degree of disproportion should be properly assessed. Cases of 
malpresentation, disproportion, previous caesarean section, and the 
cases in whom oxytocics are required should invariably be entrust- 
ed to a senior obstetrician. Operations, like internal version and 
instrumental deliveries, should always be performed by a compe- 
tent obstetrician or under his supervision. -In any case, it is a sound 
practice to do an intrauterine examination aftex any manipulation 
or instrumental delivery. Neglect to examine the lower genital tract 
and the uterine cavity for likely trauma following operative deli- 
very often leads to delay in the diagnosis until shock supervenes 
and valuable time is lost. 

Treatment of Impending Rupture 

management in an Institution. In a well equipped Institution, 
majority of cases of imminent rupture are nowadays submitted to 
caesarean section even though the foetus is moribund or already 
dead. Formerly, an abdominal delivery in a prolonged, neglected 
and already infected case carried high maternal mortality and, as 
fat as possible, a vaginal delivery was performed. This changed 
trend is mainly due to the easy availability of blood and the safety 
afforded by antibiotics. There is ample clinical evidence to justify 
an abdominal delivery. On opening the abdomen, it is frequently 
noticed that the lower uterine segment has either critically thinned 
out or has already begun to give way and intrauterine manipula- 
tions in such an overdistended lower segment would almost cer- 
tainly precipitate rupture of the uterus. An abdominal operation 
for rupture after a difficult vaginal delivery produces severe shocli 
which often proves fatal. A caesarean section undertaken straight- 
away in these cases is, therefore, safe aod rational in the present 
changed conditions. A neglected transverse he is nowadays sub- 
mitted to a caesarean section. This is emphasised from the records 
of the N.W.M. Hospital where, during the last three years, not a 
single decapitation was performed. Similarly, many cases of per- 
sistent brow, persistent mento-posterior and deep transverse arrest 
are delivered by caesarean sectioo.- 

There are, however, some cases where an attempt to deliver 
vaginally is justifiable. When the head has descended up to the 
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level of the ischial spines and the cervix is fully dilated, an attempt 
is made to correct the malposition and deliver by forceps. A tenta- 
tive forceps delivery should always be imdertaken in the operation 
theatre so that, if the vaginal attempt fails, an immediate abdominal 
section can be performed. 

Management outside an Institution. In domiciliary practice in 
rural areas all the conditions are unfavourable. The patient is 
usually dehydrated and very likely infected by the unskilled atten- 
dant. The medical practitioner, who is called upon to attend the 
emergency, is not proficient tp perform skilfully such obstetric ope- 
rations as internal version , craniotom y and decapitation. He is 
stiU further handicapped by not having ready at hand resuscitativ e 
measure s, particularly blood trans fusion^ 

These operations reqmre skilful anaesthesia and a trained 
anaesthetist is not usually available in rural areas. Even when he 
is successful in delivering the patient vaginaliy, it is more often 
than not at .the expense of rupturing the uterus. The maternal 
mortality under such condition must necessarily be appalling. When 
the uterus ruptures under such condition all that can be done is to 
pack the rent and the uterine cavity. 

Treatment of Rupture 

Every case of ruptured uterus is in varying degree of shock 
and prompt resuscitative measures must be undertaken immediately. 
The patient, on admission, is preferably kept in the operation 
theatre where better facilities are available than m the ward. An 
injection of morphia i gr. or of pethidine 100 mg. is given. Blood 
is grouped and crossmatebed and request for 1,000 to 2,000 c.c. of 
hlood for immediate transfusion is made. As the veins are coiiaps- 
ed, it is necessary to do a .venesection and put a polyethylene cathe- 
ter in the proximal end. 

When to Operate? When rupture occurs in an institution, it 
is immediately diagnosed and prompt resuscitative measures are 
taken before severe shock sets in. No sooner the operation theatr e 
is ready an operation is performed. The prognosis is good and 
majority of patients recover from this grave complication. 

When. rupture occurs following a prolonged neglected labour 
at home, the patient is admitted in grave shock. Frequently, it is 
a journey of several hours from the home to the hospital. The 
shock of a prolonged labour followed by rupture is still further 
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aggravated by the long journey. Unfortunately, the valuable assis- 
tance of a ‘flying squad’ is not available in India. In spite of medi- 
cal measures and rapid transfusion of blood, the condition often 
remains unchanged or deteriorates. To perform an abdominal ope- 
ration on such a gravely shocked patient is hazardous, but at the 
same time by waiting for recovery valuable time is lost. None too 
often, the shock is irreversible and, in spite of all efforts, it proves 
fatah 

In some cases, the condition of the patient improves and the 
blood pressure rises to 90 or 100 systolic, but the improvement is 
not maintained and the pressure once again falls and other fea- 
tures of shock reappear. In this type of case, the abdomen must 
be opened immediately as the second fall in pressure indicates pro- 
gressive intra-abdominal haemorrhage. 

Operative Treatment On opening the abdomen, the dead foe- 
tus and the placenta are removed. The ruptured uterus is brought 
out of the abdominal incision to inspect the site and extent of rup- 
ture. The utero-vesical peritoneum is usually tom in lower segment 
rupture but, If it is intact, it is cut across the front of the lower 
segment. Ihe lower edge of the cut peritoneum is lifted up and 
the base of the bladder is inspected for trauma. Sometimes, the 
bladder is intact but one or more blood vessels at the base of the 
bladder are tom. The bleeding points are ligatured. There is fre- 
quently a broad ligament haematoma. Loose blood clots are remov- 
ed but no attempt is made to dislodge attached ones. SomeUmes, 
torn uterine vessels are seen and they are ligated, especially when 
it is decided to repair the rupture and preserve the uterus. 

After the foetus and the placenta have been removed, a deci- 
sion must be taken as to whether hysterectomy should be per- 
formed or the rent should be sutured. The great advantages of 
hysterectomy over suturing are that the bleeding is effectively con- 
trolled and the risks of infection avoided to some extent. 

The indications for hysterectomy are: (1) irregular tear extend- 
ing from the lower segment laterally upwards involving the big 
blood vessels, (2) an explosive rupture in any other part in .which 
the tissues are so damaged that it is impossible to find tissue for 
satisfactory suturing. Any attempt to suture is foiled by the stit- 
ches cutting through the fragmented edges, (3) a grossly infected 
case. A subtotal hysterectomy is done for tears extending upwards 
from the lower segment and a total for tears extending downwards 
X into the cervix and the vagina. 
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The indications for suturing the rent are: (1) ruptured caesa- 
rean scar being clean cut can be satisfactorily sutured. The fibrous 
scar must be excised and the freshened edges are re-sutured in 
two layers, (2) as a less shock producing procedure for patients in 
profound shock. A quick single layer of mattress sutures through 
healthy tissue beyond the ragged margin is done. 

A recent study at tlie N.W.M. Hospital, Bombay, of 13 cases 
of previous rupture in whom 21 pregnancies subsequently occurred 
there were 2 cases of previous upper segment and 11 cases of pre- 
vious lower segment rupture. 

Four pregnancies occurred in the 2 cases of previous upper 
segment rupture. Two of these had a second rupture, one was ter- 
minated at the 16th week for threatened rupture and one had an 
elective caesarean section. 

Seventeen pregnancies occurred in 11 cases of previous lower 
segment rupture. Only one had repeat rupture. Two had vaginal 
deliveries and 14 had an elective caesarean section. 

This study shows that a previous lower segment scar is quite 
reliable as opposed to classical scar. Though two cases had a vagi- 
nal delivery it is hazardous to risk a vaginal delivery after a pre- 
vious rupture. All pregnancies following a previous rupture should 
be terminated by elective caesarean section. 

IVlatcmal Mortality. The three major causes of death are 
haemorrhage and pe ritonitjs . Shock claims the largest num- 
ber of deaths frequently, the shock is so severe that death occurs 
soon after admission before any treatment can be given. The degree 
of shock is related to the extent of neglect during labour, the un- 
successful intrauterine manipulations carried out, the time interval 
between rupture and starting of resuscitative measures, and long 
journey from distant places to the hospital. 

Haemorrhage is a major factor in ‘explosive’ rupture involving 
the main uterine vessels. Shock plus haemorrhage is of grave prog- 
nosis and unless promptly treated results in death. 

Peritonitis used to be a very common cause of death among 
those that survived the immediate shock but since the antibiotic 
era, peritonitis can be successfully treated in a large number of 
cases. 

Foetal IVIortality. Foetal mortality is over 90 per cent. Only 
in those few cases where ruplxire of a previous caesarean scar is 
diagnosed early that the foetus has a chance of survival. 
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CHAPTER 3 


ASPHYXIA NEONATORUM 

Asphyxia neonatorum means anoxia of the new born infant. 
It should, however, be known that, in the majority of cases, it is 
not a condition suddenly developing at birth, but is the continua- 
tion of asphyxia developed during labour, or in some instances, 
asphyxia commencing at term, before the onset of labour. 

It should also be known that asphyxia neonatorum is a relative 
term. Anoxia developing during labour may be so severe and pro- 
longed as to result in the birth of a stillborn infant, or the infant 
may be born alive as shown by the beating of its heart, but suc- 
cumbs within a few minutes, because it fails to breathe. In its 
lesser degree, the infant starts respirations at birth, but after a 
period ranging from a few hours up to five days, it succumbs. In 
a still lesser form, the infant survives and after a normal develop- 
ment until three or four years, manifests signs of cerebral damage 
in the form of spastic paralysis of one or more limbs, inco-ordina- 
tion of speech or defective hearing. Nixon states that in Britain 
“atleast 1 in 50 children has an impaired mental status, sometimes 
due to neurological defects acquired during pregnancy or labour 
and 1 to 1000 babies has a defect of hearing”. It is, therefore, evi- 
dent that many foetal and infant lives are either lost as a result 
of ano^da or, from those that survive, a number of them have an 
acquired neurological disorder. 

The delay in the onset of respiration at birth may be due to 
the failure on the part of the me dulla to initiate respiratorylnove- 
ments. On the other hand, the respiratory centre in the medulla 
may be normal in its functions, hut the lungs may fail to become 
aerated either because the airway in the upper respiratory .passages 
is blocked by meconium, blood or mucus, or the alveoli may fail 
to expand. 


Etiology 

The etiology of asphyxia neonatorum falls into two groups: (1) 
injury to the central nervous system, and (2) respiratory distress 
syndrome. In many cases the two, are associated and it is difficult 
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to differentiate the cause and effect of either on asphyxia neona» 
torum. 


Injury (o Central Nervous Systcn* 

The three causes of intrauterine injury to the central nervous 
system are: (1) Prolonged intrapartum anoxia, (2) intracranial 
haemorrhages, and (3) narcotics employed during childbirth. The 
factors which influence each of these groups are materially diffe* 
rent and are therefore separately described. 

Prolonged Intrapartum Anoxia. It may result from compres- 
sion of the umbilical cord, abruptio placentae, pressure of the pre- 
senting part on a placenta praevia, or intrapartum haemorrhage. 

The cord may be compressed during vaginal delivery after pro- 
lapse, or due to tightening of a loop or loops round the neck. 

Abruptio placentae may be a complication of toxaemia, or result 
from vigorous contraction and retraction of the uterus, or traction 
OR a short cord. The pressure of the presenting part on a flxst or 
second degree placenta praevia may occur either during spontane- 
ous vaginal delivery, pressure of half breech after pulling down a 
leg, traction on the scalp by a Willett's forceps, or pitocln drip. 

Intrapartum haemorrhage may be from a placenta praevia or 
from retroplacental clot in abruptio placentae. 

Intracranial Haemorrhages. Intracranial haemorrhages fall 
into two major categories. (1) Those produced by birth trauma 
and associated with dural tears and subdural haemorrhages. (2) 
Those caused by anoxia — ventricular and subarachnoid haemorr- 
hages. Anoxic type of haemorrhage occurs principally in premature 
infants. 

Traumatic Haemorrhages. Moulding. Tlie skull is composed 
of two types of bones; the non-rigid vault and the ri^d base. The 
vault is composed of pliable platelike bones, the frontal, the parie- 
tals and the membranous part of the occipital bone. They are 
loosely joined hy the Sronts}, the sagittal and the lambdoid sutvres. 

The alteration in the shape of the head is partly brought about 
by the bending of the bones and partly by the overlapping of the 
bones along the sutures. Alteration in the shape of the vault by 
bending is chiefly due to the bending of the parietals and the fron- 
tal. The occipital bone is more rigid and hardly bends. The dis- 
placement is mostly of the occipital bone at the lambdoid suture. 
The plate-like part of the ocdpital bone has a hinge-like joint bet- 
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ween it and the basal portion which allows forward or backward 
movement. It will be evident that a decrease in the antero-poste- 
rior diameter of the vault is brought about by the forward dis- 
placement of the occipital bone under the parietals at the lambdoid 
suture. This occurs during labour in vertex presentations and in 
the after-coming head of the breech. Increase in the antero-poste- 
rior diameter is by displacement backward of the plate of the occi- 
pital bone with widening of the lambdoid suture. In face and brow 
presentations there is an increase in the antero-posterior diameter. 
This process of alterations in shape is kno\vn as ‘moulding’. 

The pliable bones of the vault are reinforced by four sheets of 
dura mater, the falx cerebri, the two halves of the tentorium cere- 
belli and the falx cerebelli. These septa have a protective function 
in labour by preventing excessive alterations in the shape of the 
cranial vaiUt. The important venous sinuses course along these 
dural septa. Any movement of the bones of the vault is trans- 
mitted to, and is resisted by, the attached septa. These dural septa 
are not of equal strength and thickness throughout. The particular 
parts of the septa which are likely to have to bear the greatest 
strain are strengthened by aggregation of fibrous tissue. On sound 
principles of mechanics, the dura is considerably reinforced by fib- 
rous tissue along the attachment of the falx cerebri to the superior 
surface of the tentorium cerebelli. A second point of reinforce- 
ment of the dura mater is at the torcular Herophilli where the 
superior longitudinal, the two lateral and the occipital sinuses meet 
(Figs. 136, 137). 

During the passage of the head through the birth canal, it is 
subjected to the action of compressive forces which are the resul- 
tant between the force of uterine contractions and the resistance 
of the maternal passages. The head is therefore in a state of stress 
during labour. Tins stress is met by moulding of the head. Mould- 
ing, upto a point, is a necessary process even in the easiest labour, 
without whidi many a foetus could not be bom. Excessive mould- 
ing, on the other hand, is dangerous, because the dural septa are 
overstretched and lacerated with trauma to one or more of the 
venous vessels coursing along th^ surface. 

In mechanics, the effect of stress is strain. The stress on the 
foetal skull puts strain on the dural septa. The effect of stress 
varies and depends on where the stress is most. The most danger- 
ous stress is produced when considerable reduction is brought about 
in the antero-posterior diameter of the vault with corresponding 
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Fig. 137. Vertical section showing the position of the venous sinuses. 



ASPHYXIA ireONATORUM 


577 


increase in the vertical height of the^VauIt. The falx cerebri is a 
vertical system extending from the frontal to the occipital region. 
Hie posterior part of the inferior margin of the falx is firmly attach- 
ed to the superior surface of the tentorium cerebelli where the 
straight sinus and the great vein of Galen are situated. Vertical 
overstretching of the dural region results in injury to these vessels. 
Three conditions produce marked reduction in the antero-posterior 
diameter of the vault: cephalopclvic disproportion, pelvic applica- 
tion of the obstetric forceps to a transversely arrested head, and 
after coming head of breech. 

The tearing of the dural septa results in rupture of the big 
vessels or their tributorics. Haemorrhage may take place from the 
following sources: 

(1) The vein of Galen, whose fixed point is at the apex of the 
tentorium ccrcbclli, is frequently distorted during moulding of the 
head and may rupture at the point where the straight sinus is 
formed. The collection of blood is subtentorial to the mesencephalon 
around the cerebellum, pons and medulla. 

(2) Rupture of the tentorium with extension medially into the 
straight sinus, or laterally into the lateral sinus, with subtentorial 
haemorrhage. 

(3) Cerebral veins near their terminations in the superior 
lon^tudinal sinus may be tom during parietal overlapping. The 
effused blood is subdural and is unibleraL Very rarely the supe- 
rior longitudinal sinus itself is tom. 

(4) Small tentorial vessels may be tom with supratentorial 
collection of blood. 

Etiology. (1) Prematurity. Due to the softness and mobility 
of the cranial bones, and also because of the immaturity of vessel 
walls and a low prothrombin level, a premature foetus is more 
susceptible to both traumatic and anoxic types of haemorrhages. In 
more than half the cases of anoxic haemorrhage, premature deli- 
veries are normal. 

(2) Excessive Moulding of Head. Excessive moulding occurs 
in prolonged labours. The mechanical factors associated with the 
mode of delivery are principally responsible for intracramal haemor- 
rhage. Owing to the greater use of caesarean sections during the 
last 20 years, the number of cases of difficult vaginal deliveries by 
internal version or difficult mid-cavity or high forceps, have been 
greatly reduced, with a corresponding reduction in the incidence of 
intracranial blr^ trauma. 

37 
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It should be stressed that though the application of forceps may 
have been the ultimate mode of delivery, tlie cause of intracranial 
trauma in most of the cases is not due to the forceps, but due to 
excessive mouldings caused by a prolonged labour. 

Occasionally, energetic measures undertaken to support the 
perineum may be so vigorous as to cause excessive compression of 
tlie occipital bone against the maternal pubic arch. 

(3) Hapid Moxilding of Head. Even a too rapid spontaneous 

delivery is likely to cause intracranial trauma. Rapid delivery of 
the after-coming head is an example of cranial stress, resulting in 
intracranial trauma. • ' 

(4) Foetal Asphyxia. Conditions causing intrapartum asphyxia 
have already heen discussed, and asphyxia neonatorum is the con- 
tinuation of the intrapartum anoxia. 

(5) Caesarean Section. It is often stated that infants-bom by 
caesarean section arc more liable to asphyxia neonatorum than 
those delivered vaginaliy. During vaginal delivery, aspiration of 
Auid in the upper respiratory passages or into the stomach is pre> 
vented by compression of the thorax and the abdomen by the 
maternal soft parts. There is a possibility of aspiration during a 
classical caesarean section, because the body is delivered first, and 
as there is no compressive action on the body, aspiration might 
occur before the head is delivered. In lower segment operation 
however, the head is delivered first, and the upper respiratory pas- 
sages should be aspirated while the undelivered body is still com- 
pressed by the uterus. 

Asphyxia Neonatorum due to Narcosis. Unless very large doses 
of narcotic drugs have been indiscriminately administered, the 
slightly depressed respiratory centre responds within a couple of 
minutes after birth, and the outlook is excellent. When profound 
depression of the itsspiratory centre is entirely due to the indis- 
criminate use of narcotics, the outlook is grave, and the infant fails 
to breathe and dies within a few minutes. The introduction of 
nalorphme to reverse the depressant action of morphia on the res- 
piratory centre has changed the outlook in this type of asphyxia 
neonatorum. 

Fulmonaty Dbtress Syndrome 

It is an inclusive term for the many causes resulting in the 
incomplete expansion of the lung or a portion of the lung. The 
caxises of atelectasis fall info two groups, primary and secondary. 
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Primary Atelectasis. The important obstetric causes are pre- 
maturity and oversedation during labour. In premature infants, 
the incomplete expansion of lung is due to pulmonary immaturity, 
and also because of inadequate respiratory efforts of weak respi- 
ratory muscles. 

When sedatives are given to the mother in too large quantities 
or too close to the time of delivery, the newborn remains in a state 
of apnoea for several minutes. 

Secondary Atelectasis. The important obstetric causes are, 
massive inhalation of amniotic debris or mucus plugs, hyaline mem- 
brane formation and congenital anomalies in the respiratory system. 

IVlassive lulialation of Amniotic Debris. It is now established 
that many foetuses near term make respiratory-like movements in 
utero. Amniotic sac contents are found v/ith such regularity in 
the lungs of ‘stillborn and newborn xnianis that their presence 
must be' considered a normal phenomenon. A second evidence is 
the presence in the lungs of the radioopaque dyes injected into 
the amniotic sac. Such physiolo^cal respiratory-like movements 
are shallow and intermittent. 

Conditions tending to produce intrapartum foetal asphyxia 
cause the foetus to make deep respiratory-like movements, or to 
gasp in the uterus or the birth canal. Accidents responsible for 
intrapartum asphyxia have been previously discussed but, in gene- 
ral, they are placental insufficien cy or .c ompression of the umbilical 
cofd. 

Clinically, it is difficult to consider massive aspiration as the 
cause of asphyxia neoqatoruro, because cerebral injury which is 
associated with many of these cases is the chief cause of asphyxia 
pallida. 

As a result of inhalation of infected liquor amnii either intra- 
uterine pneumonia or secondary postnatal pneumonia may develop. 
The amniotic fluid becomes contaminated when labour is prolonged 
after premature rupture of the membrane. 

Pulmonary Hyaline Membrane Syndrome. There exists grave 
doubt’ whether the stainable membrane is the only cause of the 
symptoms. 'An apparently identical membrane is formed in the 
course of many other disorders. 

Hyaline membrane is only foimd in live-bom infants who have 
lived for more than one and a half hours. It is not found in still- 
born infants. The three conditions in which' it is frequently found 
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are premature infants, infants born by caesarean section, and infants 
bom of diabetic mothers. 

The cause of the formation of a hyaline membrane is notknown, 
though several theories have been advanced to explain the patho- 
genesis. One view is that the acidophilic squames in the inhaled 
liquor disperse round the walls of the alveoli in the form of a 
homogenous membrane. At the present time many consider that 
hyaline membrane is an incidental finding in cases of atelectasis. 

Congenital Anomalies in Respiratory System. The congenital 
anomalies are pulmonary agenesis, congenital diaphragmatic hernia, 
and tracheo-oesophageal fistula. 

Pulmonary agenesis may range from hypoplasia of one lobe to 
complete absence of both lungs. The effect of congenital diaphrag- 
matic hernia depends on the volume of viscera herniated. Tracheo- 
oesophageal fistula does not cause immediate respiratory distress, 
but the effect is noticed after some hours. 

Clitucal Features 

The most frequent sign of cranial stress is an abnormal colour 
of the newborn infant. According to the colour of the skin, it is 
customary to classify the cases into two groups: (1) asphyxia 
Uvida — blue asphyxia, and (2) Asphyxia pallida— white asphyxia. 

Asphyxia livida is the milder variety and is characterised by 
the blue colour of the skin, most prominent on the lips and face, 
by a good general muscular bone, and by slow and forceful heart 
beats, frequently so forceful as to be seen at the apex. The eye- 
lids are half open and the congested conjimctivae are visible. The 
cutaneous reflexes are present. 

Asphyxia pallida indicates severe asphyxia. The infant is pale 
white in colour. The body and the limbs are toneless and limp. 
The heart beats are rapid and feeble. 

Prognosis is related to the time taken for respirations to com- 
mence, and the type of respiration. When respirations are initiated 
within two minutes of birth, the prognosis is good, indicating that 
the medullary depression is reversible. Haller, Nesbitt and Ander- 
son found that infants with anoxic intracranial haemorrhage ini- 
tiated respirations more quickly than those with traumatic haemor- 
rhage. Gibberd states that irrepairable medullary depression is 
present when (1) over a period of five minutes the gasps come at 
prolonged Intervals of 30 seconds or more, or when (2) in spite 
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of frequent gasps, the respirations remain shallow and irregular for 
more than ten minutes. 

On examination, the fontanelles are bulging and tense, and the 
cry is feeble and shrill. In asphyxia pallida, the pupils are fre- 
quently unequal in size and may not react to light. The infants 
who begin to breathe and survive often succumb within the next 
four or five days. The infant is alternately quiet and restless, and 
resents handling by giving a sharp scream. Attacks of cyanosis is 
of poor prognosis. The swallowing reflex may be lost in some of 
the more severe cases, and careful nursing is Important as the feeds 
may go into the larynx causing sudden cyanosis and death. Mus- 
cular twitchings are a grave sign, and are often followed by con- 
vulsions and death. 

\Vhen the haemorrhage is diffuse, there may be no localising 
signs. In occasional cases, the site of localised haematoma can be 
diagnosed from nervous manifestations. When localised haematoma 
is supratentorial, the signs are cortical in nature. When the hae- 
morrhage is infratentorial, bulbar signs are present. 

It should be remembered that in the anoxic type of intraven- 
tricular or subarachnoid haemorrhage, respiratory distress syndrome 
is frequently associated in the form of atelectasis, massive pulmo- 
nary haemorrhage or pneumonia. The third to the fifth postnatal 
days are the most crucial, but death from pneumonia may occur at 
any time during the first ten days. 

In cases which recover, paralysis is not usually noticed until 
several months have elapsed. 

Treatment of Asphyxia Neonatorum 

The era of treating asphyxia neonatorum by vigorous methods 
as cutaneous stimulation by vigorous rubbing and slapping, innmer- 
sion alternately into warm and cold water, stimulation by drugs has 
passed. 

The main principles of treatment of asphyxia neonatorum 'are: 
(1) position of the infant, (2) provide a patent airway, (3) admi- 
nistration of oxygen to overcome hypoxic apnoea, (4) stimulation 
by drugs, and (5) artificial respiration. 

Position. After separating the infant, it should be kept in the 
he ^ lo w position so that the drainage of the aspirated amniotic 
niaicrial is assisted by gravity. This is a simple but important, 
prophylaxis against the danger of the infant ‘drowning* in its own 
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amniotic material. It is sometimes argued that the, head-low posi- 
tion is liable to cause intracranial congestion and thus intracranial 
venous bleeding, but this appears to be more a theoretical conside- 
ration than an actually observed clinical fact. 

Provisions for Maintaining a Patent Airway. Immediately after 
the birth of the head, the lumps of blood, mucus and meconium 
are removed from the mouth by gauze wrapped round the index 
finger. The finger should be passed as far back as possible along 
the dorsum of tlie tongue. After placing the infant in the head- 
low position, the material in the region of the epiglottis is aspirated 
by passing a small catheter and applying gentle suction. Occa- 
sionally, the airway is obstructed at a lower level, and it is neces- 
sary to pass an infant laryngoscope and aspirate the material under 
direct vision. 

Admuiistration of Oxygen. The most important means of resus- 
citation is administration of oxygen. Several modes of giving oxy- 
gen have been advocated. Ordinarily, oxygen is given by passing n 
small catheter into the nostril; oxygen is administered at the rate 
of one litre per minute. It may also be given by special baby face 
mask. 

Intra-tracheal insiijjlation is advocated, but it can only be prac- 
tised in a hospital by an anaesthetist or some one used to passing 
an endotracheal catheter. Hie catheter is attached to a rubber tube 
and oxygen is fed from a bag which acts as reservoir. The pres- 
sure in the bronchi docs not rise alrove 10 cm. of water because 
there is free escape of oxygen between the catheter and the glottis. 
With this low pressure, there is no danger of rupturing the lungs. 
The advantages claimed for this method are that a free flow of 
oxygen is ensured, and even if the alveoli do not open, some oxygen 
passes into the circulation through the bronchial mucous mem- 
brane. 

Jntra-gostric oxygen is advocated as a safe and effective proce- 
dure providing a large gastric and intestinal mucous surface from 
where oxygen can pass into the circulation. Two fine rubber cathe- 
ters are passed into the stomach to a length of 17 cm. from the 
alveolar margin. One of the catheters acts as an outlet tube, the 
outer end of which is placed under water to ensure that oxygen 
escapes through it. The gas is passed at the rate of ^ to 1 litre 
per minute. 

Stimulation by Drugs. Stimulant drugs, such as alpha-lobeline 
'and nikalhamide, were routinely used in the past, but they are 
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no longer iised. The doses in wliich they were previously employed 
are ineffective, Jind large doses lend lo produce convulsions. 

When foetal anoxia is attributable to morphine, pethidine or 
dilaudid, nalorphine (Lethidrone, Burrough Wellcome) is used to 
reverse the respiratory depressant action of the above drugs. This 
drug is closely related to morphine chemically, but, pharmacologi- 
cally, it is a specific antagonist to morphine and its derivatives. 
It is injected into the umbilical vein, the dose being 0.25 mg. 

Itlanagcmcnt of Infants IVlio Recover from Initial Anoxia. 
These infants are kept in a quiet, darkened room. Magnesium sul- 
phate, i c.c. 25Sc, is injected intramuscularly every 8 hours for one 
day. Vitamin K, 5 mg., is injected as a precaution against further 
venous oozing. If the child is restless and has a distressed shrill 
cry, it is kept sedated by giving Luminal orally or, in more severe 
cases, by injection. Careful sedation reduces the risk of muscular 
spasms and convulsions. Penicillin 50,000 units are injected twice 
a day for the first 2-3 days to prevent infection. Feeding should 
be done more carefully, and if the swallowing reflex is absent, it 
is belter not lo give oral feeds. 

Artificial Respiration. In (he past, artificial respiration, by 
vigorous shock producing methods, was routinely practised, but at 
the present time they are of academic interest only. As a matter 
of interest the reader is advised to go through text books of obste- 
trics written tliirty years back. At the present time, the only per- 
missible method of artificial respiration is gentle compression of 
the thorax every few seconds. 

Other Birth Injuries 

In general, birth injury indicates the damage 'vhich may occur 
to the foetus between the onset of labour and the establishment of 
independent oxtra-uterine life. Birth injuries include, beside actual 
rupture of tissues, also the harmful effects of pressure or inade- 
quate supply of oxygen to the foetus. For clinical purposes, birth 
. injuries are conveniently grouped into: 

(1) Intracranial injuries (described under asphyxia neonato- 
rum). 

(2) Cranial and peripheral injuries. 

Cranial Injuries 

CepTiaUiaeniatoma. It is a slow accumulation of blood between 
the bone and its periosteum. The haematoma is sharply delimited 
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by the adherence of periosteum to the margins of that particular 
bone at the suture line. In most cases, one parietal bone is affected, 
and only occasionally it lies over the frontal or the occipital bone. 
It is usually stated that the underlying bone is intact but Kendall 
and Woloshin, by taking x-ray films in three views, found linear 
fractures in 25 per cent of their cases. 

The predisposing obstetrical causes are, cephalopelvic dispro- 
portion, forceps delivery or the after-coming head of breech. It 
may appear at birth or develop gradually during the first three 
days. It may increase in size during the first week. A few days 
after its formation, a hard ring is felt round the edge in marked 
contrast to the soft centre which is likely to be mistaken for a 
fracture. There is never any difficulty in diagnosing a parietal 
cephalhaematoma because of its typical shape and situation. Because 
of the midline position of an occipital hacmatoma and an occipital 
meningocele, the two sometimes cause difficulty in diagnosis. The 
absence of an impulse, negative skull x-rays, decrease in size dur- 
ing the next few weeks and beginning calcification in a few weeks 
are useful points in the diagnosis of cephalhaematoma. 

A great majority of cephalhaematoma get absorbed within a 
few weeks and no treatment is necessary. A few get calcified and 
persist for a long time as unsightly bony knobs. A large cephal- 
haematoma may be aspirated under proper asepsis. Very rarely, 
a cephalhaematoma may suppurate and require incision and 
drainage. '' 

Cepression of Cranial Bones loilfi or without Fracture. The 
usual causes of this injury are pressure of the Up of an improperly 
applied forceps indentmg the bone, or the pressure of a forward 
projectmg promontory on the posterior parietal bone. The fracture 
caused by the Up of the blade of a forceps is gutter-shaped, while 
that due to pressure of the promontory is spoon-shaped. By x-ray 
examination, the fracture can be visualised as inward concavity wiUi 
or without a visible fracture at the depth of the concavity. 

Tlie depression often corrects itself spontaneously. The present 
trend is to surgically correct every case irrespective of whether it 
is showing signs of localised intracranial pressure. 

Peripheral Injuries 

Facial Nerve Paralysis. Peripheral facial nerve palsy some- 
Umes occurs by pressure of the blade of the forceps on the facial 
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nerve at its exit from the cranium, but it also occurs after sponta- 
neous vaginal deliveries. Very rarely, injury to the intracranial 
part of the nerve is caused by intracranial haemorrhage. 

The characteristics of the peripheral nerve injury are, the half 
open eye on the affected side, the side of the face appears smooth 
with drooping of the comer of the mouth, and obliteration of the 
nasolabial fold. 

The peripheral traximatic nerve injury cases invariably recover 
within a few days or in a few weeks. 

Brachial Plexus Injuries. Injury to the fifth or sixth cervical 
roots is known as Erb’s paralysis. Injury to the eighth cervical and 
the first dorsal nerve roots is known as Klximke's palsy. Erb's 
palsy is the commoner of the two. Overstretching of the nerve 
roots in cephalic presentations results when difficulty is encounter- 
ed in the delivery of the shoulders. A similar effect may be pro- 
duced during delivery of the after-coming head. 

The disability in Erb’s palsy is immediately noticeable at birth. 
As a result of the paralysis of the deltoid, and the Infraspinatous 
and flexor muscles of the forearm, the entire arm internally rotated 
falls close to the side of the body. The arm is held straight at the 
elbow with the forearm pronated. 

In the rarer Klumke’s palsy, the disability is limited to the 
wrist and hand. The grasp reflex is abolished and the hand is held 
limply flexed. 

Treatment. To protect the paralysed muscles in Erb’s palsy 
from over-action of the vinopposed antagonists, the arm is tied to 
the head of the bed in such a way that it is held abducted, exter- 
nally rotated and supinated. To get the best results, the infant 
should be put under the care of a competent orthopaedic surgeon. 

Fracture of Clavicle. Clavicle is likely to be fractured when 
difficulty is encountered in the delivery of the shoulders in vertex 
presentation. The treatment of fractured clavicle consists in placing 
a soft pad in the axilla and bandaging the upper arm to the chest. 

Fracture of Humerus. The humerus is usually fractured in 
the upper half during delivery of an extended arm in a breech pre- 
sentation. It is caused when the accoucheur attempts to flex the 
extended arm by pressure on the humerus. The management of 
fractured humerus is by maintaining the arm in “hand on hip” 
position. 
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Fracture of Femur. It is caused during faulty manipulation for 
bringing do^vn an extended leg. It is treated by vertical extension, 
the baby’s ankles being fastened to a cross bar above tlie cot 

Trauma to Soft Parts. Injury to the sterno-masloid muscle is 
likely to occur during breech delivery. The muscle may be tom or 
its fascial sheet causing formation of a haematoma with gradual 
cicatricial contraction. In most cases, the swelling disappears spon- 
taneously, but in a few cases torticollis results. 

The liver or the spleen in the new born are injured during 
breech delivery by faulty holding of the foetus. Haemorrhage 
beneath the capsule or into the peritoneal cavity results. 



SECTION XI 


NORMAL AND ABNORMAL PULRPIRIUM 


CHAPTER 1 

NORMAL PUERPERIUM 

The puerperium commences after delivery of the placenta and 
the membranes and is completed after six weeks, although the most 
rapid changes occur within the first two weeks. It is a period dur- 
ing which the maternal organs return to normal; reversion of meta- 
bolic changes of pregnancy occurs and lactation is established. The 
retrogressive changes in the genital organs are called involution. 

Changes In Genital Organs 

(1) Changes in Uterus. Immediately after delivery, the size of 
the uterus is about 15 cm. long, 12 cm. broad, and 4-5 cm. thick in 
the upper segment and 1 cm. in the lower segment. It weighs about 
1,000 gm. (2.2 lbs.). The maximum involution of the uterus occurs 
during the first week by the end of which it weighs about 500 gm. 
By the end of the second week it weighs about 350 gm. and then 
the size and the weight gradually reduce till it weiglis 60 gm. by 
the end of the sixth week. 

Immediately after delivery, the height of the uterus is upto or 
just below the umbilicus. By the end of the first week it is about 
three fingers breadth above the pubes and by the 12th to 14th day 
it sinks below the pelvic brim and is not palpable per abdomen. 
The average height of the fundus is about 14-15 cm. (5i-6 ins.) on 
the first day, by the end of the first week it is about 7-8 cm., and 
by the twelfth day 2 cm. above the symphysis pubis. A fuU bladder 
raises the uterus upwards and therefore the size should be mea- 
sured after emptying the bladder. 

The seroiis coat of the uterus wrinkles during the first week due 
to rapid reduction in the size of the uterus. This reduction in size 
is chioBy due to the changes in the muscuJar wall of the uterus. 
The muscular fibres diminish at a uniform rate and by the end of 
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the sixth week they are actually shorter than in the non-pregnant 
organ. It has been estimated that individual cells decrease in length 
from 208.7 to 24.4 microns during the process of involution. This 
reduction is effected by autolysis of the muscle fibres. The proto- 
plasm is broken down by proteolytic ferments. The clinic^ evi- 
dences of autolysis arc the great increase in the total quantity of 
nitrogen in urine during the first few days of puerperium and the 
presence of peptone in the urine of puerperal women. 

The changes in the endometrium are the most important Most 
of the decidua comes away with the placenta and membranes, and 
a raw area is left all over the cavity. The placental site measures 
about 7.5 cm. in diameter on the first day and is recognised by its 
elevated surface. The surface of the entire cavity is rough due to 
the presence of shreds of the decidua and bits of membranes. Re- 
generation takes place from the remaining deeper portion of deci- 
dua basalis. The epilhehum from the open lumina of the stumps 
of glands proliferates rapidly and grows all over the surface of the 
endometrium so that the uterine cavity is covered by a fresh mucous 
membrane by the end of the first week. The blood vessels in the 
endometrium get thrombosed and some of the blood vessels are 
permanently obliterated by organisation of the thrombus, TTie site 
of the obliterated blood vessels b marked by a ring of elastic tissue 
and provides an evidence of previous pregnancy. Some thrombosed 
vessels are rccanaliscd and are replaced by smaller ones. 

(2) Changes in Cervix. Immediately after delivery, the cervix 
is soft, bruised and oedcmalous. It hangs loose in the vagina. 
Withm two days the cervix regains its form, shortens and becomes 
firm. Upto ten days, two fingers can be passed in the cervical canal, 
but by the end of the second week one finger only is admitted. 

(3) Changes in Vagina and Vulva. Immediately after delivery, 
the vagina is capacious, swollen and bruised. The vaginal walls 
remain vascular and friable for several weeks and therefore any 
operative procedure during this time is likely to cause considerable 
oozing; stitches have a tendency to cut through. The vaginal rugae 
reappear after about three weeks. 

The pelvic muscles appear toneless due to overstretching and 
oedema. In four to six weeks, the muscular tone returns. 

The hymen is bruised and the hymenial tags become fibrous 
and are known as carunculae myrtiformes. 

The vulva gapes for two or three weeks after delivery but, as 
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muscular tone is regained, all that is seen at the end of six weeks 
is separated labia minora. 

(4) Lochia. The discharge from the genital canal during the 
first four weeks after delivery is called lochia. For the first two 
days it is fluid and bright red in colour. From the third day the 
colour becomes fainter and, after a fortnight, it becomes whitish. 
Lochia is thin at first, later becoming sticky due to increased amount 
of mucus. The lochia becomes foetid from decomposition of retain- 
ed fragments of chorion. In many cases the offensive odour is 
merely due to accumulation of lochia in the uterus or in the poste- 
rior vaginal fornix. 

The lochia is aUceline while in the uterus, but becomes acid in 
the vagina. At first, it consists of blood and tiny fragments of 
mucus, decidua, peptones and cholcstrin crystals. Later on, there 
is addition of leucocytes. The quantity of lochia varies. It is pro- 
fuse for the first few days but may stop almost entirely and restart 
after an interval It may become red again and persist as a red 
discharge for several weeks. 

Breasts. Unless the breasts have been activated by oestrogens 
and progesterone during pregnancy, the prolactin (a hormone of 
anterior pituitary) is uitable to stimulate the secretion of milk. 
During pregnancy, oestrogens proliferate the duct system and pro- 
gesterone the alveolar system of the mammary glands. 

For the first two or three days the thick yellowish discharge, 
called the colostrum, is secreted by the breasts. Colostrum consists 
of fat globules and colostrum corpuscles. The latter are stellate 
cells containing fine fat globules, sometimes showing amoeboid 
movements. These cells are altered cells of glandular epithelium 
or leucocytes and have fat globules within them. 

T!he secretion of milk commences on the third day. The breasts 
become hard and bluish veins are visible over the shiny skin. The 
congestion of the breasts is much more in prlmiparae than in multi- 
parae. The secretion of milk occurs earlier in multiparae, even as 
early as on the second day. The turgescence is greater when the 
ducts are blocked by the thick colostrum and it is therefore neces- 
sary to squeeze the colostrum out on the second and the third days 
to maintain the patency of ducts for the easy flow of the milk. 

Reversion Of RlelaboUc Changes 

Water and Salt Metabolism. There is a tendency for retention 
of water and salt in the tissues during the later months of preg- 
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nancy, and this accumulated water is excreted in urine during the 
first few days of puerperium. As a result, the oedema of feet, com- 
monly present in pregnancy, disappears. The marked oedema of 
feet and of other parts of the body in toxaemic patients takes 
longer to disappear. 

Blood. The increased blood volume during pregnancy, parti- 
cularly the plasma volume, returns to the pre-pregnancy level 
within a week of tlie delivery. Due to the reduction in. plasma 
volume, the haemoglobin level rises and reaches its normal level 
by the fifth day. There is a sudden increase in platelet count dur- 
ing the first ten days. There is considerable rise in leucocyte count, 
12,000 to 15,000, immediately after dehvery which returns to normal 
within a few days after delivery. 

Urine. Lactose appears m the urine with the commencement 
of lactation. There is an increased output of urinary nitrogen,- part 
of which is due to the breakdown, of the uterme muscles. In many 
cases, traces of albumen, due to excretion of peptones, are found 
for the first few days of puerperium. 

Skin. The pigmentation of the skin in diflercnt parts of the 
body disappears gradually. 

Management Of Puerperium 

Even cases of normal delivery should not be shifted from the 
labour room to the ward for at least two hours after the comple- 
tion of the third stage. It is necessary to watch the patient during 
this period for there is a risk of her going into a state of shock 
from external bleeding or from collection of blood in the cavity of 
an atonic uterus. 

During these two hours, half-hourly pulse record is kept and 
the amoimt of bleeding at the perineum is frequently observed. If . 
an abdominal binder has been applied, it should be opened after 
one hour and the size, the porilion and the tone of the uterus noted. 
Frequently, the uterus contains a few clots which are gently ex- 
pressed. Occasionally, though there is no external bleeding, a large 
quantity of blood collects in an atonic uterus which progressively 
increases in size. The patimit complains of abdominal pain when 
blood clots distend a well-retracted uterus, but large quantity of 
blood can collect in an atonic uterus without much discomfort 

Pulse. After a normal delivery, the pulse rate usually slows 
down and, frequently, the rate is as slow- as 60 per minute. The 
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normal rate is restored in 24 to 48 hours. A rapid pulse is due to 
ante or post partum haemorrhage, a prolonged labour, anaemia, car- 
diac disease or anaesthesia. 

Temperature. It is not unusual for temperature to rise upto 
lOO^F. soon after delivery. This rise returns to normal within 
24 hours. Rise of temperature usually occurs in a prolonged labour, 
but may also occur when labour has not been prolonged. It is indi- 
cative of severe muscular fatigue during labour. Any rise of tem- 
perature after 24 hours should be considered as abnormal. 

Urme. Many women find difficulty in passing urine for the first 
few days. Bruising of the external genitalia during labour, peri- 
neal stitches, lax abdominal wall and the recumbent position are 
the causes for retention. Catheterisation should be withheld as 
much as possible for fear of urinary tract infection. Instead, the 
patient' should be encouraged to try and pass urine on a commode 
placed by the side of the bed. Tablets or injections of Carbacho.l 
should be given a trial. As a rule, the difficulty in passing urine 
is relieved within a week. Should catheterisation be necessary, a 
properly sterilized rubber catheter is used. After cleaning the vulva, 
the urinary meatus must be first located and the tip of the catheter 
is passed straight into the meatus without touching the surround- 
ing parts. The chances of infection are not so much from the use 
of a catheter as from the tip of the catheter coming in contact 
with surrounding areas before it is passed into the urethra. When 
repeated catheterisation is necessary, it is better to put in an in- 
dwelling catheter for two or three days. 

Sometimes, small quantities of urine are passed at frequent 
intervals and this is a sign of retention of urine with overflow and, 
when these patients are catbeterised, large quantity of residual urine 
is drained out, If this repeats, an indwelling catheter should be 
kept for a few ^ys until the bladder tone is restored. 

It is not uncommon for patients to develop stress incontinence 
due to overstretching of the structures in the region of the trigone 
and the \irethra. Therefore, as a prophylaxis, all patients should 
be advised perineal'exercises during the puerperium. 

Apart from infection resulting from repeated catheterisation. 
Urinary infection otherwise also occurs. It is discussed later imder 
“Abnormal Puerperium”. 

Bowels. As an enema is usually given at the commencement 
of labour, bowel movement does not occur on the first day after 
the delivery. Each clinic has its own routine. Our routine is to 
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give one ounce of milk of magnesia on the second night followed 
by a simple enema on the following morning. Thereafter, one ounce 
of milk of magnesia is given every night for the next few nights to 
ensure daily bowel action. Due to lack of tone of abdominal mus- 
cles, gaseous distension and constipation are common complaints for 
a few weeks after delivery. 

Diet. After a normal delivery, full wholesome diet can be given 
even from the first day. Many, however, do not feel inclined to 
take sohd food for the first two or three days. A liberal quantity 
of milk must be given. 

Sleep. Frequently, due to emotional excitement of childbirth, 
patients do not get natural sleep on the first day and need some 
hypnotic to induce sleep. Sleeplessness during the early days of 
puerperium without any obvious reason is a sign of impending 
puerperal psychosis. Therefore, sleeplessness should not be allow- 
ed to continue and proper doses of hypnotics by mouth or even by 
'injections must be prescribed. 

Early Ambulation. Formerly, patients were not allowed even 
to sit up in bed before perineal sUtebes were removed. That was 
necessary because then perineal tears were sutured in one layer 
which included the posterior va^al wall, the perineal muscles and 
the skin. With such a routine, thrombosis of the veins of the lower 
limbs due to venous stasis frequently occurred. The present day 
method of suturing in layers renders enforced rest in bed unneces- 
sary and patients are allowed to get out of bed even on the second 
day. This early ambulation has several advantages. Drainage from 
the vagina is better, and there is less tendency to retention of urine 
and constipation. As a result of normal venous return from the 
lower limbs, thrombophlebitis has become rare. Z*astly, nursing 
duties are simplified as few patients require to be given bed pans 
and the mothers can look after the babies with less assistance from 
the nurses. Besides, there is a psychological advantage in the fact 
thaJt tha ijaituruint does wjt cnnadec herself to be a patient. 

Care of Episiolomy. Asepsis should be main tained by coveiing 
the perineum with sterile gauze. After passing urine and evacua- 
tion of bowel, the perineum should be washed with an antiseptic 
lotion and dusted with sulphonamide powder. Swabbing of the 
vulva is always carried out from above downward to avoid conta- 
mination from the anus. Atleast once a day spirit should be ap- 
plied to the suture line. 'Ihe stitches are removed on the sixth 
day. The woxmd should be examined each day for oedema and 
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redness along the suture lino. Hiere may not be any rise of tem- 
perature for several days and yet the wound may be infiamed. If 
any signs of Infbmmation appear, the stitches should be removed 
immediately and hot fomentation applied twice a day. 

Locliia The amount and appearance of lochial discharge should 
bo observed dally for the first ten days. An offensive lochia sug- 
gests infection of genital tract, but it may be just due to stasis in 
the vagina when patient is kept in a recumbent position for seve- 
ral days. Whenever tears in the vaginal wall or cervix have been 
sutured, it is advisable to instil two oimces of glycerine acrifiavin 
or glycerine mercurochrome daily in the vagina. Suppression of 
lochia indicates either severe sepsis or blockage of the cervical 
canaL 

Height of Fundus. The rate of involution of the uterus is 
observed daily by measurements of the height of the fundus above 
the symphysis. It should be done at about the same time each 
day and always after emptying the bladder, as a full bladder raises 
the fundus to a higher level. Normally, the uterus should sink 
below the pelvic brim by the 12th to the 14th day. SubinvoluUon 
may be due to uterine infection from retained products of con- 
ception, fibromyomata, or lack of breast feeding due to a stillbirth 
or due to depressed or cracked nipples. 

Abdominal Binder. An abdominal binder is necessary for the 
first 12 hours after delivery to control the fundus from rising as a 
result of collection of blood in its cavity. Before tying the binder, 
the uterus should he massaged and blood clots collected in the 
cavity are expressed by gentle pressure on the fundus. After the 
first 12 hours, an abdominal binder b not necessary and in most 
clinics it b discarded. Many women prefer lo keep the binder for 
a few days as it gives support to the lax abdominal wall. The 
binder should extend from above the level of the umbilicus as far 
down as the greater trochanter. 

After Pains. Most mulliparae complain of after pains for the 
first few days. After pains arc the painful contractions of the ute- 
rus. The pain b continuous and b more severe during breast feed- 
^ ing. It needs to be relieved by analgesic tableb. Slight pains are 
necessary to maintain retraction of the uterine musculature. Even 
tiny dob give rbe lo severe after pain and their expubion gives 
immediate relief. 

A full bladder is a common cause of lower abdominal dbeom- 
fort during the early days of puerperium, specially in primigravi- 
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dae with bruising of the vulva and perineal stitches. If retention 
is suspected, catheterisation relieves the pain. 

Management of Newborn Infant 

Immediate Care. As soon as the head is bom, the eyes and 
the nose of the cliild arc wiped with small swabs and the throat 
is cleared. If the cord encircles the neck, it is pulled over the 
occiput or, if there Is more than one loop, the cord is clamped in 
two places and is cut. External rotation occurs immediately so that 
the face turns laterally, but if there is any delay it should be rotated 
manually and thus the mouth is protected from the gush of hind 
waters. This deliberate waiting for a short while before allowing 
(he rest of the body to be bom not only gives time for the uterus 
to retract and thus reduce the blood loss but also brings about a 
compression of the chest by pressure on the undelivered trunk and 
thereby prevents further inhalation of liquor and expels the sccre" 
tlons diat may have been already inhaled. 

Immediately after the birth of the child, it is held up by its 
feet so as to allow the swallowed secretions to flow out and thus 
prevent its inhalation into the air passages. The throat is cleared 
by mild suction or pieces of gauze wapped round the little finger. 

After a normal delivery, the child cries lustily immediately 
but, when labour has been prolonged or anaesthesia has been given, 
it does not cry for several minutes. If respirations have commenced 
and the child is not cyanosed, no further measures are necessary. 

In cases of prolonged labour with moulding and formation of 
caput, the baby is frequently cysnosed, and it is advisable to give 
oxygen for some time. The gas should be passed through water as 
it is then less irritating to the infant’s mucous membranes. 

The cord should be divided when it has stopped pulsating. It 
is advisable to wait for a short time before clamping the cord to 
allow as much blood as possible from the placenta to enter the 
foetal circidation. In cases of Rh blood incompatibility, the cord is 
clamped immediately at birth before it has stopped pulsating, 
cord should be clamped at two places. The first clamp is applied 
at least 4 inches away from the navel, and the cord is cut in 
ween the clamps. In twin delivery, it is essential to ligate the co 
of the first twin at two places before being cut to prevent bio 
loss from the second twin. In Rh negative cases, ten e.c. of blood is 
collected in a sterile test tube and allowed to clot. It is meant for 
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estimating the senim bilirubin, for blood grouping and for Coomb's 
test. Two c.c. of blood in oxalate for Hh grouping, and 2 c.c. in citrate 
solution for cross matching with the serum of donor are also col- 
lected. In these cases, the foetal end of the cord should be kept 
particularly long so that a good length is available for passing a 
polyethylene tube for replacement transfusion. 

Careful antiseptic precautions are required for ligaturing the 
cord. Two ligatures of twisted thread, previously autoclaved, 
should be applied at inches from the umbilicus. The cut end 
of the cord is inspected to ensure complete haemostasis. Iodine is 
applied and the cord is wrapped in a sterile gauze piece. The child 
is then wrapped up in a warm blanket. It is placed on its side in 
on inclined position with the head lower than the rest of the body. 

The infant is next examined for any visible deformities and 
congenital defects such as cleft palate (which would hinder suck- 
ing), hernia or undescended testicles. If there has been meconium 
stained liquor or meconium is passed at birth, the question of im- 
perforated anus does not arise but in all other cases little linger is 
passed in the anal canal to exclude this condition. Urine may be 
passed at birth or scon after, but in many cases urine is not passed 
for as bng as twelve or more hours after birth. If urine is not 
passed for 24 hours, a tiny rubber catheter should be passed to 
relieve the bladder and at the same time to exclude malformation 
of the urethra. 

Care of Eyes. The former Crede’s method of instilling a drop 
of 1 per cent silver nitrate solution into the eyes of the newborn 
is still practised in hospital cases but in other cases, apart from 
cleaning the eyes with normal saline, silver nitrate instillation is 
not done. If during the first few days purulent discharge occurs, 
a Gram-stained smear of the pus should be examined for respon- 
sible organisms and the appropriate treatment given. 

All vemix and adherent blood clots are removed by the use 
of warm olive oil. Unless all the vemix is cleaned from folds of the 
skin of groin and axilla, cutaneous irritation is likely to occur. 
Baby is then bathed with soap and warm water. Umbilical cord 
is preferably not soaked whilst ^ving the bath. It should be care- 
fully dried by sterile gauze and then dxisted with sxilphonamide 
powder. It is then wrapped up in a piece of dry gauze and an 
abdominal binder is applied. The lunbilical cord usually undergoes 
a dry aseptic necrosis and separates spontaneously within a week 
leaving a small clean ulcer which cicatrices rapidly. In some cases 
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the root of the cord undergoes a moist form of necrosis without 
any offensive odour, and separation is delayed as long as 15*20 days. 
In such cases, it is necessary to apply spirit at least twice a day 
and scrupulous aseptic care is necessary to prevent infection. 



CHAPTER 2 


ABNORMAL PTJERPERIUM 

PUERPERAL SEPSIS 

Dcfimtion. Puerperal sepsis Is a wound infection like the infec- 
tion of a raw surface in any otlier part of the body. A rise of tem- 
perature above lOQ^F. after the first 24 hours and either maintained 
for 24 hours or occurring on more than one occasion needs investi- 
gation for its cause. 


Etiology 

Predisposing Factors. There are certain predisposing factors 
which moke a parturient woman more prone to genital infection. 

(1) Presence of Open Wounds and Raw Surfaces. Every par- 
turient woman has a large raw area in the uterine cavity where 
the placenta was attached. In addition, there is some amount of 
bruising and laceration of the cervix, the vagina and the perineum. 
Therefore, a woman after childbirth runs the potential risk of infec- 
tion at any of these sites. 

(2) Lowering of General Resistance. The ability to overcome 
infection depends largely on the general resistance of the patient. 
Debilitating conditions, such as anaemia, malnutrition, toxaemia and 
ante-partum or post-partum haemorrhage, predispose to infection- 

(3) Early Rup^ture of Membranes. The incidence of puerperal 
infection is related to some extent on the interval between the 
rupture of the membranes and completion of labour. When labour 
does not commence for several days after premature rupture of the 
membranes, there is likelihood of intrauterine infection, maternal 
as well as foetal. 

(4) Duration of Labour. Exhaustion, as a result of prolonged 
labour, predisposes to infection. Factors contributing towards de- 
vitalization are: dehydration and acidosis, lack of adequate sedation, 
and undue prolongation of labour. 

(5) Intrauterine Manipulations. Malpresentations, prolapse of 
the foetal limbs or umbilical cord require intrauterine manipula- 
tions and'tbat too usually after a prolonged labour. The patient 
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is predisposed to uterine infection in these conditions from orga- 
nisms already present in the lower genital tract or transferred from 
some outward source. 

During manual removal of the placenta, the hand comes in 
direct contact with the placental sinuses and there is a grave risk 
of puerperal infection. 

(6) Loto Implantation of Placenta. The raw placental area in 
the lower segment close to the vagina is theoretically more pronp 
to get infected, but in practice tlie incidence does not appear to be 
higher than in cases of implantation in the upper segment imless 
some operative manipulations arc needed to stop the bleeding. 

Causative Organisms. Streptococcus Haemohjticus. Haemoly- 
tic streptococcus is the commonest organism responsible for puer- 
peral infection. Many groups of streptococcii have been isolated but 
the virulent strain, Streptococcus Haemolyticus Group A (Strepto- 
coccus pyogenes) , is the organism responsible for almost all cases of 
severe puerperal infection. Unlike some other strains of strepto- 
coccii, it is not normally present in the vagina and therefore infec- 
tion by Streptococcus Haemolyticus Group A is always from an out- 
side source. Common sources of infection arc the nose or the 
throat of the attendant or lack of asepsis during labour. 

Before the introduction of sulphonamides and antibiotics, strep- 
tococcus haemolyticus was responsible for most of the fatal cases 
of puerperal genital infection but nowadays chemotherapeutic drugs 
readily control the infection. 

Anaerobic Streptococcus. It is present in the vagina in 1 to 2 
per cent of women as a non-pathogenic organism. It becomes patho- 
genic during the puerperiura in the presence of necrotic or slough- 
ing pieces of placenta or membranes retained in the uterine cavity 
or when there are sloughing va^nal or cervical lacerations. 

Staphylococcus. It is a rare cause of uterine sepsis. It is a 
frequent cause of local perineal skin infection. Systemic infection 
by staphylococcus aureus is of a virulent nature and the gravity is 
further increased by its being resistant to most of the antibiotics. 

B. Coli. Owing to the close proximity of the vagina to the 
rectum, it would appear to be a frequent microbe causing puer- 
peral sepsis but that is not so in clinical practice. It is normally 
present in the vagina of some women. When it does become patho- 
genic, it causes localised uterine infection. 

Clostridium Welchii. It is present as non-pathogenic organ^m 
in the vagina of 1 to 2 per cent of women and may become viru- 
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lent from this source, but in the majority of cases, Cl. Welchii gains 
entry into the genital canal from an exogenous source. Clinical 
manifestations and treatment are described under septic abortion. 

B. Tetanus. It is always introduced from an outside source. 
Genital infection by B. Tetanus is not rare in India and is described 
separately. 

Mode of Entry of Organisms. There are three sources from 
where organisms can gain entry into the genital canal. They arc 
cndogeTioiis, autogenou s and exogenous. 

Endogenous InfoCon. It is caused from organisms already pre- 
sent in the vagina. Such organisms are Strepto coccus a naerobicu s, 
B. Coli and Ch Welchii., Ihese organisms more often become patho- 
gemc~in the presence of sloughing tissues. 

Autogenous 7n/eefion. Infection is caused by organisms present 
in some other part of the body, which secondarily infect the genita l 
canaL Autogenous infection is xmcommoa and may occur by blood 
stream spread from distant foci such as an infected throat. It may 
also occur by the direct contact of the genitals by the fingers of 
the patient who has a w MtIow or some other st aphylococcal skin 
lesion. B. Coli and anaerobic bactena from the anal canal axe also 
sources of autogenous infection. 

Exogenous Infection. It is catised by organisms from an out- 
side source gaining entry into the ge nital canal . This is the most 
common and the most impo.rtant mode of entry. Infection caused 
by Streptococcus haemolyticus is always of exogenous origin. Hae- 
molytic streptococd are not normally present in the human vagina 
as they cannot survive in the acid vaginal secretions. The common 
outside source is direct droplet infection from the nose or the throat 
of the attendant. This has been proved by finding same straixis 
of streptococci from the genital tract of the patient and from the 
throat culture of the attendant. 

Aiioiher exogeaous is a_vaginal examination during 

labour without pr oper aseps is. It is, therefore, necessary to wear 
sterile gloves and ob serv e strict aseps is for vaginal examina tion 
during labour. Operative manipulation is yet another source of 
implanting these virulent organisms, particularly during manual 
removal of the placenta. 

Clinical Varieties of P uerpera l I nfection 

. (1) Localised Wound Infection. Local infection of perineal, 
va^al or cervical lactations during puerperium is not imcommon. 
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Placenlal site remains as a raw area for several days after delivery 
and is a potential source of localised uterine sepsis in every recently 
delivered woman. Iiocal infection of abdominal incision after caesa- 
rean section is also a source of localised infection. 

(a) Perineal Infection. It is at the site of the sutured episio- 
tomy or perineal lacerations. The infected area becomes red, ©ede- 
matous and tender, with rise of temperature usually not more than 
lOl^F. In some cases even small collection of pus under tension 
gives rise lo temperatures of 103“-104*F. tvith rigors. The tempe- 
raUirc falls rapidly when tension is relieved by cutting the sutrircs 
and allowing free drsdnage. 

Another source of infection is a “hidden tear of the perineum”. 
Here the site of infection is the superficial perineal haematoma. 

(b) Vaginal and/or Cervical Lacerations. Sometimes, an un- 
detected tear in the upper part of the vagina or in the cervix geU 
infected giving rise to mild sepsis with purulent foul-smelling dis- 
charge. Formerly, such an infected wound frequently spread, cither 
by direct extension or by lymphatics, to the pelvic cellular tissues 
but with tlie routine use of antibiotics, pelvic infection is rare. 

Infection of Uterus. The site of infection is the raw placental 
area. The mfection in many cases is mild but a severe form of 
uterine infection is met with in some of the cases. 

Mild Infection. In mild infection the common causative orga- 
nisms are anaerobic streptococci or B. Coli. A common predispos- 
ing cause of mild uterine infection is retained products of concep- 
Uon in which the organisms get a very favourable nidus for growth. 
In mild infection, a massive zone of leucocytes forms in the deeper 
parts of the endometrium and in the myometrium. As a result, 
the infection does not spread beyond the deeper part of the myo- 
metrium. infeefion of the sloughing necrotic tissues produces large 
quantities of foul-smelUng purulent lochia. 

The usual time of onset is on the third or the fourth day of 
puerperium. There is rise of temperature which is seldom higher 
than 100®-102®F. In contrast to severe infection, the iever is not 
accompanied by rigor though the patient may have slight chilly 
feeling. The pulse rise is proportionate to the temperature and 
ranges between 100-120 per minute. A mild degree of toxicity is 
evident as general mal^e, loss of appetite and frontal headache. 
There is mild leucocytosis of 12,000 to 15,000 per enun. The tempe- 
rature gradually becomes lower and by the end of the first week 
becomes normal (Fig. 138). 
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On examination, the uterus remains unduly large and may be 
felt at the level of the umbilicus towards the end of the first week. 
It is not as hard as a normal involuting uterus and is tender to 
touch. 

The diagnosis is evident from the above clinical features but a 
speculum examination is advisable to exclude infected vaginal or 
cervical lacerations as the cause of foetid lochia. This should never 
be neglected if the delivery has been instrumental, or when vaginal 
or cervical lacerations have been sutured. 

Acute Pyometra. Occasionally, purulent foetid lochia" is retain- 
ed in the uterine cavity by occlusion of the cervix. The uterus is 
then distended to any level in the abdomen and, remaining un- 
diagnosed, may rise almost to the costal margins. The consistency 
of the uterus is soft and it is tender on palpation. The clinical fea- 
tures are as described above. On passing a cervical dilator into 
the uterine cavity, large quantities of foetid lochia drain out. The 
clinical condition of the patient improves soon after proper drainage 
has been established. Acute pyometra is uncommon and is observed 
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more frequently as a complication of infected abortion tlian after 
childbirth. 

Severe Infection. Hie symptoms and physical signs are simi- 
lar in most respects as in mild infection but of greater severity. 
The caused organism is almost always streptococcus baemolyticus. 
The temperature rises to 103'*-104*F. and is often accompanied by 
a chilly feeling or a proper rigor. The patient is more toxic. The 
pulse rate is usually as high as 120-130 per minute. The lochial 
discharge is profuse in some cases while scanty in others, or it 
may be temporarily arrested. It is not offensive unless there are 
necrotic retained products of conception in the uterine cavity. The 
leucocyte count rises up to 20,000 per cjnm. When a repeat coimt 
shows an increase in the number, spread of infection beyond the 
uterus is to be suspected. 

Spread of Localised Genital Infection. The pelvic tissue gets 
infected either from a sloughing wound of the cervbc or from the 
localised infection at the placental site. The infection may be due 
to a direct spread along the cellular planes from the cervix or exten- 
sion may take place along the lymphatics of the cervix or the body 
of the uterus. Thrombophlebitis of the pelvic veins rcstdts from 
spread of Infection from the veins in the uterine wall 

The infection may become generalised when the organisms 
grow in the blood stream giving rise to septicaemia. 

Locol Pelvic In/ccticTn, Irrespective of the mode of spread along 
cellular planes, along lymphatics or along venous channels, the 
Inflammatory process involves all the structures in the pelvic cavity 
to a greater or lesser extent ^Vhen the infection is predominantly 
in the pelvic cellular tissue, it is termed pelvic cellulitis; when the 
adnexae are chiefly involved, it is called salpiugo-oophoritis; and it 
is termed thrombophlebitis when the infection is severe in the veins 
of the pelvic cavity. 

Pelvic Cellulitis. The onset of pelvic cellulitis is usually 
towards the end of the first week. A patient who has been run- 
ning a low grade temperature during the first week, suddenly has 
a sharp rise of temperature accompanied with rigors and acute pain, 
tenderness and rigidity in the lower abdomen (Fig. 139). 

On vaginal examination, an indurated, ill-defined swelling is 
palpated on one side of the uterus, which might later extend to the 
other side and to the pouch of Douglas. On speculum examination, 
an infected laceration of the upper part of vagina or of the cervix 
',will be found. , 
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Fig. 133. Temperature chart of pelvic cellulitis. 


Usually, the infection subsides, without any suppuration, in 
the course of one or two weeks. But, when the temperature, pain 
and tenderness persist, suppuration is to be suspected. It takes about 
four to six weeks for a pelvic abscess to develop. The induration 
spreads further and may rise into the abdomen as high as the 
umbilicus or may spread downwards to form a pelvic abscess. With 
the formation of a pelvic abscess, rectal tenesmus develops in some- 
cases and retention of urine is a prominent symptom. The abscess 
may point towards the posterior fornix or in the abdomen above 
the Poupart’s ligament. 

SalpingO'Oophoritis and Pelvic Peritonitis. It results from the 
spread of infection from the lymphatics of the uterus. Direct exten- 
sion from the endometrium to the epithelium of the tubes rarely 
occurs. The pelvic peritoneum is involved to some extent and 
adhesions form between the adnexae and the surrounding struc- 
tures. 

The clinical course is more or less as described for cellulitis. 
Suppuration gives rise to an acute pyosalpinx or an intra-peritoneal 
pelvic abscess which points in (he posterior fombr. 

Pelvic Thrombophlebitis. The infection of the pelvic veins is 
heralded by sudden high rise of temperature with rigors towards 
the end of the second week of puerperium. There is a daily rise 
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or even a double rise of temperature in 24 hours with rigors and 
the patient is acutely ill with rapid pulse, abdominal pain and ten- 
derness. 

Frequently, the infection spreads to the femoral vein on one 
or both the sides causing tenderness and oedema of the lower extre- 
mities. Tenderness of the calf muscles is an important clinical sign. 
Infective emboli from the pelvic veins may reach distant organs. In 
pre-antibiotic era, serious and fatal complications commonly resulted 
from emboli reaching the lungs and other organs. Pyaemia from 
repeated lnfectio.’.s of minute embuU then used to cause abscesses 
in different parts of the body. 

Phlegmasia Afba Dolcns (White Leg). It is not a result of 
femoral thrombosis but is due to lymphatic spread. The leg be- 
comes white, markedly .swollen and the oedema is non-pitting in 
cliaracter. The oedema remains permanent and gives rise to con- 
siderable disability. Prompt treatment of puerperal infection by 
antibiotics has practically eliminated this erst while common com- 
plication. 

Geucralised Iiifcclioti. Seplicoemm and General Peritonitis. 
These two conditions ace usually associated. Fulminating sepUcae- 
inia occurs in neglected cases of rupture of the uterus, or after a 
caesarean section on a grossly infected case. It is a serious compli- 
cation after criminal abortion. The causal organism is almost inva- 
riably the streptococcus baemolylicus. 

The onset is sudden with high temperature accompanied by 
rigors. The pulse is over 130 per minute. Distension of abdomen 
and vomiting are evidences of severe toxicity. Nowadays, with 
prompt treatment with penicillin, further progress is arrested but 
when the case is neglected, the condition worsens. The patient gets 
drowsy and dies. (Fig. 140). 

IVcatment 

Prophylaxis. Most of the prophylactic measures have already 
been stressed and need mere mention to refresh the memory. 

During pregnancy, anaemia and toxaemia should be detected 
and corrected in their early stages, as both these conditions lower 
the resistance and predispose to puerperal infection. Nutritious 
diet, rich in minerals and vitamins, is a necessary prophylaxis. 

Leucorrhoea during pregnancy should be attended to. Coitus 
during the last weeks before term riiould be avoided. 
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Fig- UO. Temperature chart of septicaemia. 


Labour room asepsis, both during normal and instrumental 
delivery, is important Vaginal examinations should be performed 
under strict antisepUe precautions and should he as few as possible. 
Hectal examination instead of a vaginal examination is frequently 
advocated but a vaginal examination gives much more iniormation 
as to the progress of labour than a rectal examination and, when 
performed carefully, docs not materially add to the risk of infec- 
tion. 

All lacerations should be carefully sutured and, after an instru- 
, mental delivery, a speculum examination to detect lacerations of 
the vagina and the cervix must be routinely carried out. 

The placenta should be carefully examined as pieces of placenta 
left behind may not cause immediate bleeding but are likely to 
cause uterine infection. 

The attendant and all the personnel in the labour room should 
wear masks and gowns. No person suffering from naso-pharjmgeal 
infection should be allowed in the labour room. 
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The advent of sulphonainides and, later, of antibiotics has revo- 
lutionised the eradication of infection in any part of the body, and 
the achievements in the control of puerperal Infections may rightly 
be considered as remarkable. Until then, puerperal sepsis topped 
the list of the causes of maternal deaths In all countries but, at the 
present time, it has gone considerably down in the list. Even in 
the rural areas where organised* obstetric aid is not always avail- 
able, the use of antibiotics by l ocar*m e(iical men and untrained 
women attending on such cases has to some extent mitigated the 
grave risks of pueiperal infection. 

It should, however, be emphasised that though antibiotics have 
m^de the management of puerperal infection much simpler yet the 
general principles underlying treatoent of infection still apply to 
the management of puerperal sepsis, and it is as a result of com- 
bining the two that the risk of serious complications and sequelae 
resulting from puerperal sepsis can be markedly red uced . 

The general principles in the treatm^t of p uerperal i nfection 
are: (1) sp ecific treatment by antibio tics. (2) ad ^uate dr ainage 
of localised pus formation, (3) sy mptomat ic treatment, and (4) 
measures to build up bod^ resistance to infection. 

Specific Therapy. The proper application of antibiotic therapy 
is to identify the causative organisms by. uterine culture and to do 
sensitivity tests to ^iscertam the most <^ecUve drug against the 
particular organisms, but U takes several days to obtain proper 
laboratory reports. As penicillui is effective against most of the 
organisms responsible for puerperal infection, and streptomycin is 
specific for colon group of bacteria, combined penicillin and strepto- 
mycin should be given. Aoueo us peni cillin, 500,000 units twice a 
day combined with i gm. streptomycin, is an ad^uate dose for 
mUd localised infection. For more severe forms of infection, larger 
doses of penicillin will be necessary. In penicillin sensitive patients, 
tetracyclin, chlortetracycline or oi^tetracycUne is given orally, in- 
tramuscularly or intravenously, depending on the severity of the 
infectionu 

Sulphonamides were the first chemotherapeutic drugs employ- 
ed in Qje treatment of infection. Though penicillin, s^eptomycin 
and tetracycline group of drugsTiave been employed more and more, 
there is sUll a definite scope for the use of sulphonamides in the 
treatment of puerperal infection. Sulphonamides m'^'Tse relied 
on singly or a combination of sulphonamide and penicillin therapy 
may be employed. For urinary infection, sulphonamide therapy Is 
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superior to antibiotics. Staphylococcal infections of the perineal 
region yield belter results with sulphonamide therapy. 

Drainage of Localised Pus Formations. Infected perineal wound 
is treated by removing the stitches and allowing free drainage. Ihe 
open wound is allowed to granulate and heal by secondary intention. 

Infected lacerations of the upper part of the vagina or the 
cervix are similarly treated by removing the stitches. To 
the chances of the spread of infection to the pelvic cellular tissues, 
2 ounces of glycerine acriflavine or glycerine mercurochrome is 
instilled in the vagina once or twice a day for a few days. 

Puerperal pyometra is suspected when no cause for purulent 
discharge is found in the vagina or the cervix on speculum examina- 
tion, and the uterus is enlarged, tender and has failed to involute. 
Pyometra is easily drained by passing No. 6 or 8 Fenton’s dilator 
through the patulous cervix. Prior to antibiotic’s era, intrauterine 
instillations of glycerine acrifiavine were employed after draining 
the pus to keep the uterine cavity clean. 

Symptomatic Treatment. Pyrexia. Unless the rise of tempera- 
ture is over 104* F., direct measures to lower the temperature by 
giving antipyretic drugs or sponging the body with wet packs is not 
necessary. 

Sleeplessness. Sleeplessness due to pain is relieved by giving 
injection of morphia, ^ gr., or pethidine, 100 mg. Sleeplessness due 
to pyrexia and toxaemia can be controlled by oral administration 
of barbiturates. 

Abdominal Distension. Paresis of the intestines and the urinary 
bladder occurs when there is pelvic or general peritonitis. Besides 
giving large doses of antibiotics to reduce intestinal toxaemia, intra- 
venous infusion fluids, carbachol, prostigmine and calcium peuto- 
thanate are helpful. Overdislension of the bladder may need re- 
peated catheterisation. 

Anaemia.. Puerperal infection frequently occurs in anaemic 
women. In severely anaemic women, infection is, at times, not con- 
trolled by antibiotics until anaemia is treated by giving blood trans- 
fusion. 

Diet. The diet should be light but of high caloric value, con- 
taining more proteins in the form of milk, meat and jellies. Carbo* 
hydrates are given in. the form of fruit juices. Rich fatty foods are 
avoided. Vitamins are supplemented by giving proprietary prepa- 
rations. Fluids are allowed to be taken freely. 

Breast Feeding. In mild localised sepsis, breast feeding should 
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not be interrupted but in severe infections breast feeding is discon- 
tinued because very little milk is secreted and it exhausts the 
mother. 

Treatment of Local Pelvic Infection. The general and specific 
treatments are continued but larger doses of antibiotics arc neces- 
sary. Combination of antibiotics and corticosteroids helps to con- 
trol the infection more effectively than when antibiotics are given 
alone. In uncontrolled pelvic infection, collections of pus may occur 
and free drainage by abdominal incision or by colpotomy shoiUd be 
done without delay. It should be realised that suppuration of 
pelvic cellulitis takes 2-4 weeks and, imtil local signs of suppura- 
tion appear, incision into the inflamed cellular tissues is futile and 
should be withheld. 

Peluic Thrombophlebitis. It is a very grave complication and 
may prove fatal by massive pulmonary embolism. Besides specific 
therapy, anticoagulants form an important part of the treatment 
Anticoagulants check the spread of thrombiis, relieve pain and re- 
duce the danger of pulmonary embolism. The dosage of anticoagu- 
lants must be regulated by repeated estimations of prothrombin 
time and therefore this therapy is not available to alL Care should 
be taken to maintain the prothrombin time at 20 to 30 per cent of 
normal. 

Oral therapy takes 12 to 18 hours before it hegiiis to be effec- 
tive and therefore heparin, 15,000 units, is given intravenously for 
immediate action. Heparin is discontinued as soon as prothrombin 
time can be controlled by oral therapy. 

Examination of a Case of Pyrexia during Puerperium 

Puerperal Fyreuda. A rise of temperature oecxirring after the 
first 24 hours of delivery must be thoroughly investigated. The 
majority of cases of rise of temperature following childbirth are due 
to puerperal genital infection, but a complete examination of all 
the other systems must be made as quite a number of cases are of 
extragenital origin. Until proved otherwise, pyrexia during puer- 
perium should be regarded as puerperal sepsis. 

Puerperal sepsis is particularly likely after a prolonged labour, 
instrumental delivery or intrauterine manipxilations. Where py^tis 
has been a complication of pregnancy, there is great likelihood of 
it complicating puerperium as welL Another common cause of 
infection of the urinary tract during the puerperium is repeated 
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catheterisation. Congestion of the breasts or mastitis is a common 
cause of pyrexia and should always be excluded. Active pulmonary 
tuberculosis or ‘flare up’ of a latent focus during puerperium is not 
uncommon in India. Respiratory tract infection is prone to occur 
during puerperium, when inlialation anaesthesia has been given for 
delivery. Mild puerperal uterine infection is commonly observed 
in severely anaemic women, and in those whoso pregnancy has been 
complicated by severe pre>cclampsia or eclampsia. Besides these, a 
puerperal woman may contract any other intercurrent medical or 
surgical disease. Though malaria has been eradicated from many 
parts of the country yet its possibility in cases of unexplained 
pyrexia must be kept in mind. Lastly, virus hepatitis, at times, 
complicates puerperium, particularly when plasma or blood trans* 
fusions have been given during the third trimester of pregnancy. 

Diagnosis of Puerperal Pyrexia 

General Condition of Patient. ‘The rise of temperature in 
genital infection is usually on the third day. In mild localised infec- 
tion, the rise is seldom greater than 100M 02‘* F. A sharp rise to 
over 102^ F. indicates severe infection, particularly when it is 
accompanied by rigors. In congestion of the breasts, mastitis or 
' pyelitis, the rise is also high and with a chilly feeling which should 
be distinguished from rise with severe rigor. In malaria there is 
sudden high rise of temperature with rigor. 

The toxicity of the patient should be observed and considered 
together with pyrexia. Pulse rate of not more than 100 per minute, 
though the range of temperature is high, idicates low toxicity and 
is observed in pyelitis and malaria. When rise of temperature is 
up^o 102* F. and the pulse rale docs not exceed 120 per minute, the 
patient- is moderately toxic but when the pulse rate is over 130 it 
is of grave prognosis irrespective of the range of temperature. Gene- 
rally, a patient who sleeps well and has a. good apetite indicates 
mild toxicity.\ 

In localised puerperal infection, the temperature is inter- 
mittent, has a short range of variation and gradually becomes lower 
and touches normal within a week . In pyelitis, malaria and gene- 
r ^sed Jntprti f>n| iTTS te mperatur e is intermitt ent w ith a daily rise 
with rigors and , in some, the rise a nd fall o f t emperatur e occurs 
t ^e in 24 hours . As mentioned above, the range of pulse is a 
reliable guide as to the gravity of the infection. 

Examination of Patient. The chest is exposed and the breasts 
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are palpated. Congestion of the breasts occurs on the third or the 
four_th day. The breasts become tense and hard, and the skin 
becomes red and shiny. They are hot and tense and are acutely 
tender. As a rule, die congestion is due to blocking of the ducts 
by thick colostrum. There may be craclcs or fissures on the nipples. 
After palpating tlie breasts, the lungs are examined by percussion 
and auscultation. 

During abdominal examination, the uterus is palpated. In 
uterine sepsis, the uterus is subinvoluted and is tender. When in> 
fection has spread to the pelvic tissues, a tender, inflammatory 
mass may be palpated in the lower abdomen on one or both the 
sides. Occasionally, a lender pelvic tumour is palpated which may 
have got infected. Tenderness in the lumbocostal angle, on one or 
both the sides, is a reliable sign in pyelitis, more so if the patient 
complains of backache in that region. 

The episiotomy or perineal wound is examined. Wlien a peri- 
neal wound is infected, the patient usually complains of throbbing 
pain in the region. The area around the sutures appears red and 
oedematous, and is very tender. Pus may be squec^zed on pressure 
along the suture line. E^ven when there are no perineal sutures, 
the vulva sliould be carefully inspected as a haematoma, resulting 
from an undetected tear, may have got infected. A speculum cxa« 
xninatlon for lacerations of the upper part of the vagina or the 
cervix is indicated when there is profuse, purulent vag inal d is- 
charge. 

A digital, vaginal examination' should not be mad® as it does 
not aid diagnosis and is hkely to do more harm by spreading the 
infection. Should, however, the temperature persist for more than 
a week, a bimanual vaginal examination is indicated to exclude the 
spread of infection to the pelvic tissues. 

Invcsfigation. A routine blood count is valuable. Leucocytosis 
upto 10,000 cells per c.Tgm. is normally present for a few days after 
childbirth, but a count higher than that with increase in the per- 
centage of neutrophils indicates infection. In malaria there is no 
leucocytosis. In. pyelitis there is usually some leucocytosis but, 
sometimes, the W.B.C. count is normaL Besides leucocytosis, the 
presence and the degree of anaemia should be noted. The lowered 
resistance due to severe anaemia will need blood transfusion and 
other counter measures. 

Urine should be examined and, though a catheter specimen 
would bo the best, it is better to avoid catheterisation and instead 
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collect a midstream sample after carefully cleaning the vulva and 
putting a sterile tampon in the introitus. Presence of more than 
five pus cells per high power field in the centrifuged deposit i ndi- 
cates urinary Infection . 

The advisability of routinely taking a swab for smear and 
culture examination from the uterine cavity is not xmiversally ac- 
cepted. Normally, the uterine cavity is contaminated by vaginal 
organisms by the sixth puerperal day, and therefore a uterine swab, 
to be of any diagnostic value, should be taken before the fifth day. 
After inserting a speculum and cleansing the vagina and the cervix, 
a tube is inserted high into the uterine cavity carrying within it a 
swab. The swab is pushed into the highest part of the cavity and 
withdrawn into the tube and the tube with the swab is withdrawn 
and smears and cultures made. It is argued that by knowing the of- 
fending organisms, seirsitivity tests can be carried out and the pro- 
per antibiotics administered. In majority of instances, the organisms 
are sensitive to penicillin and other broad spectrum antibiotics and 
therefore taking of a swab and testing for the ofiending organisms 
is of not much clinical value. However, smear and culture exami- 
nation. is important in tracing the source of infection. 

PUERPERAL TETANUS 

Puerperal tetanus is a grave complication in obstetrics. It is 
hardly ever met with in Western countries but it is not so rare in 
tropical countries. Puerperal tetanus is subdivided into postabortal 
and postpartu7iv cases. The postabortal cases are commoner and 
carry a graver prognosis than postpartum cases. 

Incidence. As tetanus is not a notifiable disease in India, the 
correct incidence in the rural and the urban parts is not known. 
Most of the cases reported are those admitted for treatment in the 
hospitals of large towns. In 1959, Patel and Joag reported 68 cases 
of puerperal tetanus in a total of 1398 cases treated at the K.E.M. 
Hospital, Bombay, during the four-year period 1952-1955. Patel 
et al reported from the Nair Hospital, Bombay, 403 cases of tetanus 
in which there were 28 cases of puerperal tetanus during the three- 
year period, 1959-1961. 

Predisposing Factors. Illiteracy, low living standards and lack 
of hygiene are the chief predi^iosmg factors in underdeveloped 
Countries likp India. The post abortal cases are more serioxis be- 
cause of criminal interference by an' abortionist, who is more of a 
quack or a *dai’ than a qualified person. Because of the veil of 
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secrecy surrounding a criminal abortion, even a qualified person is 
often unable to carry out the procedure with proper aseptic mea- 
sures. A variety of substances are employed for procuring criminal 
abortion, the common ones being sticks, laminaria tents, rubber 
tubes and irritant pastes. 

Classification. Patel and Joag have devised a classification, 
mainly from the point of view of assessing prognosis. They have 
found that the shorter the period of onset (interval between lockjaw 
and the first convulsion) the more severe is the prognosis. In their 
series, when the period of onset was less than 24 hours, the morta- 
lity rate was about 77.6 per cent, while, when the period of onset 
was between 24 to 48 hours, the mortality was 49.7 per cent. When 
the onset was delayed to more than 96 hours, the mortality was as 
low as 13.9 per cent The determination of the interval behveen 
the first symptom, lockjaw and the first convulsion, is a very re- 
liable guide in assessing the prognosis. 

Another factor of grave prognosis was high temperature or per- 
slstence of temperature in spite of adequate treatment. 

In Patel and Joag’s classification, the five criteria used in grad- 
ing are: (1) lockjaw, (2) spasms, (3) incubation period of 7 days 
or less, (4) period of onset (as defined above) of 48 hours or less 
and (5) axillary temperature of 99* F. or rectal temperature of 
100* F. on admission or within 24 hours of admission into the hos- 
pital. 

Grade 1 consists of mild cases which have only one of the 
above criteria and these carry no mortality. 

Grade 2 will have any two of the above, usually lockjaw and 
spasm. In this grade the incubation period is longer than 7 days 
and the period of onset more than 48 hours. 

Grade 3 will have any three of the above five criteria, the two 
constant being lockjaw and spasm. The incubaUon period is the 
important criterion, a one of less than 7 days carrying a high morta- 
lity of 60 per cenL Prognosis becomes worse if rise of temperature 
is the third criterion. 

Grade 4 will have four of the above five criteria. The morta- 
lity is higli when any of the following three are present: (a) incu- 
bation period of less than 7 days, (b) period of onset less than 48 
hours and (c) temperature. 

Grade 5 will have all the five criteria. The majority of cases 
of tetanus neonatorum and puerperal tetanus fall in this group. 
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Grade 5 cases carry a high mortality. In Patel and Joag series, it 
was 83.5 per cent. 

Complications and Prognosis. (1) Pulmonary complications 
are frequent and dangerous. (2) Hyperpyrexia and toxaemia. (3) 
Repeated spasms, convulsions and exhaustion. These complications 
carry a high mortality rate. 

Other factors affecting Ihq prognosis are, age and the clinical 
type. Between two patients of the same grade, the prognosis is 
graver for the older patient. Postabortal tetanus carries a higher 
mortality than postpartum cases. In the series reported by Patel 
et al., the mortality for postabortal cases was 75.5 per cent and for 
postpartum cases it was 45.5 per cent 

Treatment. The routine adopted is as follows. The patient is 
kept in a quiet room. Reid et al. stress the importance of nursing 
these patients in the prone position to avoid pulmonary complica- 
tions, but for practical purposes it is important to change the 
posture of the patient frequently and to aspirate the upper respi- 
ratory tract as and when necessary. 

Depending on the severity of the disease, narcotic drugs are 
given intramuscularly or intravenously. The drugs are repeated 
frequently enough to produce sleep. 

f^utrition is maintained by intravenous drip of 5 per cent 
glucose solution. The fluid intake is restricted to two litres (3 to 4 
pints) per day. Nasal feeding is best avoided because in tetanus 
the larynx is no longer a watch dog for the lungs. 

After testing for sensitization to antitetanus serum, 10,000 units 
of serum is given once, intramuscularly. 

For the prevention of pulmonary complications, crystalline 
penicillin, 5 lac units every 6 hours is given intramuscularly. Atro- 
pin is given to minimise the bronchial secretions. 

Venous Thrombosis 

Thrombosis of the veins of the lower extremities occurs during 
the puerperium, though it very occasionally occurs during preg- 
nancy. It is necessary to differentiate two types of thrombosis; (1) 
Thrombophlebitis in which inflanunation of the vein is the primary 
condition and, as a result, there is secondary thrombosis. Rise of 
temperature, swelling pain and tenderness are the usual clinical 
features. (2) Phlebothrombosis is unassociated, with inflammation 
of the vein, and thrombosis is the primary event. It frequently re- 
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mains undiagnosed except when, generalised oedema of the lower 
extremity or the manifestations of pulmonary embolus occurs. 

Predisposing Factors. (1) During pregnancy and puerperium, 
viscocity and clotting tendency of the blood is greater. An 
increase in the number of platelets during puerperium is partly 
responsible for this greater viscosity. 

(2) Venous Stasis. Slowing of the venous blood flow is an 
important factor in initiating thrombosis. Prolonged immobilization 
of the lower extremities, anaemia and dehydration are causative 
factors for venous stasis. Hie general opinion is that all thrombosis 
commences in the deep tibial veins of the calf and from there ex- 
tends upwards. 

(3) fniection. Xx)w grade infection of the genital canal during 
the puerperium may result in thrombosis of the pelvic veins. 

Palhologj’. In the non-tn/ective pMebothrombosis, the throm- 
bus gets adherent to the vessel wall within a week after its forma- 
tion. Soon after, the adherent thrombus gets organised and be- 
comes firmly adherent to the vessel wall. However, the proximal 
extension of the thrombus hangs free for a considerable distance, 
though the thrombus at the site of origin is firmly adherent, and 
this loose extension may break off to lodge in the pulmonary artery 
at any tune. 

On the other hand, in the infective thr07nbophlebitis the infiam- 
mation of the vessel wall fixes the entire length of the thrombus 
firmly to the vessel waD and, as a result, there is minimal danger 
of massive pulmonary embolism occurring in this condition. At 
times, small thrombi are likely to get dislodged to cause metastatic 
embolic phenomenon in the lungs and other parts of the body. Pya- 
emic abscesses occur only when the pelvic infective process is very 


severe. 

Non-iufective Phlcbolhrembosis. Deep Venous Thrombosis 
It commences in the deep veins of the calf or sole and extends up- 
wards. It is to be suspected when a patient complains of pain in the 
calf or along tlie course of the femoral vein. Tenderness in the calf 
or popliteal region is usually present. Pain on sharp dorsifiexion 
of the foot (Homan’s sign), when present, is a useful sign. If the 
thrombosis spreads upwards, there is generalised oedema of the leg. 
But, even slight oedema is of clinical importance in a patient who 
complains of pain and tenderness in calf. Apart from slight rise of 
temperature there is no other constitutional disturbance. 
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Frequently, the condition remains undiagnosed until the sud- 
den development of pulmonary embolism. 

Supcr/icicl Venous Thrombosis. It usually occurs in limited 
portions of a superficial varicose vein. It seldom spreads to the deep 
veins, but it may extend up the saphenous vein and from there to 
the femoral and iliac veins. Clinically, it occurs on the third or the 
fourth day of the puerperium, and is readily diagnosed from the 
hard and painful nature of the affected vein. 

Infective Thromhophlehilis. It is usually preceded by puerpe- 
ral infection of the genital tract. The offending organism is iisually 
the anaerobic streptococcus. The common infective process is pel- 
vic cellulifis giving rise to pelvic thrombophlebitis. By retrograde 
spread, thrombosis of femoral vein occurs. It occurs more frequent- 
ly in anaemic women, probably due to increased viscosity of the 
blood and venous stasis. 

Clinically, the condition is manifest towards the end of the 
second week of puerperium by high temperature with chilly feel- 
ing. There is acute pain in the affected limb and tenderness is eli- 
cited in the region of the femoral vein and, in some cases, above 
the Poupart’s ligament. Oedema of the whole leg occurs within a 
few hours of the onset Frequently, as a result of arterial spasm, 
there is pallor of the extremity and the condition is frequently 
wrongly described as “phlegraesia alba dolens’*. 

Treatment 

Prophylaxis, Immobilization of the limbs is an important fac- 
tor towards causing venous thrombosis, and the risk of puerperal 
thrombosis has been considerably lessened by early ambulation, 
and leg exercises should be commenced from the first day. With 
proper suturing of the episiotomy or perineal wound, the patient 
can be allowed to get out of the bed from the third day. Early 
ambulation of anaemic patients is particularly important. Sepsis 
should be adequately treated from (he start by antibiotics. 

Early recognition of deep venous thrombosis of the legs is im- 
portant, and attention should be paid to any complaint of pain in 
the calf region. Pain in the calf by sharp dorsiflexion of the foot 
is an important early sign. 

Slanagemcut The important principles underlying treatment 
of venous thrombosis are; (1) General nursing; (2) antibiotic treaU 
ment, (3) anticoagulant therapy, (4) venous ligation, and (5) 
sympathetic nerve block. 
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General Nursing. Immobilisation of the affected limb is not 
necessary. The patient is nttrsed in bed with a cradle over the leg 
to allow mobihty, and also to prevent pressure from bed clothes. 
Soon after the patient has become afebrile she is allowed to walk, 
preferably with an elastic bandage on the limb to prevent increase 
of oedema in the standing position. 

Antibiotic Treatment. In febrile cases, antibiotics should be 
given to reduce the chances of pelvic venous thrombosis from geni- 
tal infection. When signs of pelvic venous thrombosis are evident, 
intensive antibiotic treatment must be administered. 

Even in phlebothrombosis of the veins, antibiotics should be 
given prophylactically. 

Anticoagulant Therapy. Since the introduction of anticoagu- 
lants, the main form of therapy is to give anticoagulants so as to 
prevent the formation of fresh thrombi, and to minimise the dan- 
ger of pulmonary embolism. To be effective, early diagnosis of 
deep venous thrombosis should be made. These drugs demand 
constant vigilance lest spontaneous bleeding from other mucous 
membranes should occur. The object of this therapy is to keep 
the blood clotting time between fifteen to twenty minutes. These 
drugs can only be given when proper laboratory facilities for esti- 
mating prothrombin time arc available. 

The anticoagulant drugs in common use are Heparin, Tromc- 
xan, Dlcoumarin and Dindevan. 

The treatment is initiated by giving Heparin which has a rapid 
effect of retarding the coagulation time. The anti-coagulation effect 
is obtained within a few hours of intravenous or intramuscular in- 
jection. About 50 to 100 mg. is given intramuscularly every 4-6 
hours so as to maintain the coagulation time between 15 to 30 
minutes. 

Simultaneously, oral therapy by Tromexan or Dicoumarm is 
started and Heparin is discontinued •when therapeutic prothrombin 
time is achieved. The object is to increase the prothrombin time 
by about 24- to 3 times. As a rule, Uie daily maintenance dose of 
Dlcoumarin is 50-150 mg. Tromexan, which is rapidly absorbed 
and rapidly eliminated, requires a dosage of 600-900 mg. 

Venous Ligation. Before the introduction of anticoagulant 
drugs, the only preventive measure against pulmonary embo ism 
was venous ligation. The only indication for its employment wou 
be in pelvic thrombophlebitis which does not respond to antibiotic 
treatment. It may be then necessary to ligate the iliac veins. 
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ligation o£ the vena cava and even the ovarian veins have been 
sometimes life-saving measures. 


Engorgement of Breasts 


Engorgement of the breasU usuaUy occurs on the third or the 
fourth day after delivery. Besides causing accute discomfort to 
the patient, there is the risk of development of acute mastitis. 
Slight engorgement at commencement of active breast secretion 
is inevitable and usually subsides within 24 to 48 hours. Severe 
engorgement is often due to improper prophylaxis and is prevent- 
able to a large degree. The frequency with which enprgement 
and masUtis develop reflects the vigilence and care by the nursmg 


and the medical staff. i . 

Prophylaxb. The prophylaxis should be begun durmg the later 
half of pregnancy. The expectant mother should be advised to 
wash daily the nipples and the surrounding areo a with s“P and 
water. After washing, the nipples are gently pulled so that they 
may protrude sufficiently for the baby to suck. If the 
retracted, earnest attempts should be made dally to pull the n p- 
pies out from their depressed position. 

When the newborn is put to the breast on the second day afte 
delivery, the nurse should instruct the patient to square the 
breasts gently towards the nipples to remove the thick 
By so doing the newborn receives some nutritive material but an 
equaUy important purpose is to remove the 
otherwise would block the ducts and prevent the flow of imlk w 
it is secreted on the third day. IVben this 
neglected, severe engorgement of the breasts on e 
fourth day is inevitable. The breasts become bar an e , 
the skin over it is tense and shiny. Tlie engorged veins under th 
skin can be seen running in different directions. en 
chilly feeUng with rise of temperature, 10 lac units of p . 

once or twice a day, is an important prophylaxis against the ae 
lopment of acute mastitis and breast abscess. 

Treatment. The breasts are ^veU supported 
ting brassUre. Pain is relieved by any of the PP“f ^ 
lions containing codeine. The patient is instructed to cut out I^i 
as much as possible and not to partake soups or ra ,.j_ 

which stimulates breast secretion- HIthynyl oes ra o , . . 
boestrol, 5 mg. tablet, once or twice a day for just one or two 
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days, helps considerably in temporarily slowing down the secretion 
of milk and thus relieving congestion. Oestrogens should not be 
used in larger doses and, as a rule, for not more than 2 days for 
fear of completely suppressing the secretion of milk. 

Cracked Nipples 

Cracks may appear over the nipple in the duct bearing area 
or at the base of the nipple. Cracking of the nipple is usually due 
to the neglect in preparing the nipples during pregnancy for lacta- 
tion. In the warm climate of India, the nipples are kept supple by 
the daily application of olive oU over it at bed time. The patient 
should he advised to clean the nipples with soap and water but 
not to scrub it. It should he gently dried after washing. By these 
precautions, the nipples are prepared for sucking by the infant. 

The value of care of the nipples throughout lactation should 
be properly explained. Most women wash the nipples with raJd 
boric lotion before putting the infant to the breast but many neg- 
lect to clean the nipples after feeding. The nulk drops, remaining 
on the surface of the nipple after feeding, dry and form a crust 
over it which predisposes to cracking of the nipples. The patient 
should, therefore, be explained the necessity for cleaning the nip- 
ples after feeding and warned that neglect will lead to cracks and 
interruption of breast leediDg. After cleaning the nipples, the nip- 
ple area should be kept covered by a piece of sterile gauze until 
the time of the next feed. This prevents any possible source of 
entry of organisms. These simple measures are very important 
and proper emphasis should be laid on their importance during 
the training of nurses and students. 

Treatment. Small cracks are not so tender as not to allow the 
infant to be nursed directly but when direct breast feeding be- 
comes very painful to the mother, a nipple shield should be used. 
"When sufficient mtlk is not drawn through a nipple shield, it is 
necessary to express the milk by hand and feed the baby. Rarely, 
the cracks are so persistent that it becomes necessary to discon- 
tinue breast feeding altogether. 

The cracks at the base of the nipple can be effectively seale 
by the application of Tine. Benzoin by means of a thin strip o 
cotton wool wrapped over a fine stick. Cracks over the nipples 
are also similarly treated, but great care should be taken not to 
seal up the surrounding openings of the ducts. Healing is delayed 
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by stretching the skin to see whether the cracks have healed, as 
in so doing the healing cracks arc once again opened. This disad- 
vantage should be explained to the mother and sh6 should be ins- 
tructed not to do so. Application ot Tmc. Benzoin is best done at 
night after the last feed and every 12 hours llicrafter until the 
cracks have healed. 

AUernativcly, the affected nipple is covered with lanoline or 
castor oil. The application is removed before each feed by washing 
with methylated spirit and mild boric acid lotion. 

Inhibition of Lactation 

Whenever initiation or continuation of lactation is considered 
inadvisable, it is necessary to check the secretion of milk. 

Indications. (1) Premature labour with birth of a non-viable 
foetus, stillbirth or neonatal deatli of the foetus. 

(2) Retracted nipples which cannot be everted by mechanical 
methods. 

(3) Acute mastitis with formation of a breast abscess. 

Treatment. A tight binder should be applied for the uplift of 

the breasts. Fluids by mouth arc restricted. Ice cold compresses 
should be applied to ti\c breasts several times a day. Breast pump 
should be used sparingly, as the frequent use of a breast pump 
stimulates secretion of milk into the emptied breasts. Discomfort 
to the patient, as a result of engorgement, is relieved by analgesic 
tablets. 

Botlj, ©estrogens and androgens inhibit lactation. Injection 
of Clinoeslrol, 5 mg. once a day for 3-4 days, followed by stilboes- 
trol, 5 mg. tablets Uirce limes a day for the next 3-4 days or, if 
androgens are used, methyl testosterone tablets, 10 mg., three times 
a day for 3-4 days, arc sufficient to inhibit lactation. 

Acute Lactational Mastitis 

Acute mastitis during the puerperium, particularly the one 
which proceeds to abscess formation, should be an infrequent com- 
plication and its frequent occurrence is a reflection on the neglect 
of proper supervision by the nursing and tlie medical staff. Besides 
the usual prophylactic measures, the incidence and course of acute 
mastitis have been markedly influenced by penicillin. Provided 
antibiotic therapy is started early, very few cases of mastitis should 
develop breast abscess. 
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Predisposing Faciors. (1) Engorgement of the breasts is not 
unusual but when engorgement is allowed to persist for several 
days, the stasis of milk becomes a favourable medium for organisms 
to grow. Therefore, attention towards the prompt relief of engor- 
gement is an important prophylactic measure. 

(2) Cracks and fissures on the nipples not only prevent pro- 
per emptying of the breasts but, throu^ them, organisms can find 
an easy access to the breast parenchyma. 

Causal Organisms. The most common ofTcnding organism is 
the staphylococcus aureus. Hacmolyttcus streptococcus is occa- 
sionally encountered and mastitis, as a result of it, is more grave. 

iSitc 0 / Mastitis. In most of the cases, it is in one sector of the 
parenchyma of the breast. In some cases, the infection is super- 
ficial just underneath the skin of the areola, and is a localised in- 
fection of one of tlio Montgomery's follicles. 

Clinical Features. Mastitis usually appears towards the end of 
the first week of puerperium but, not infrequently, during the second 
or the third week after the patient has been discharged. This late 
appearance is due to neglect of the breasts by her at home. Tbere- 
fore, not only is it important to pay proper allenlien to the breasts 
while the patient is under the supervision of the nursing staff but 
also to give proper instructions as to how she should attend to her 
breasts and point out the grave complications likely to follow the 
neglect on her part at home. 

Marked and prolonged engorgement usually precedes the in- 
flammatory process. Acute, continuous pain in the whole breast, 
which later localises to one sector, is a constant symptom. An 
early symptom is repeated chilly feelings or actual rigors, followed 
by sharp rise of temperature. At this stage, the inflammatory pro- 
cess can be reversed by prompt local measures and large doses of 
penicillin injections. 

Tl\e initial uniformly hard engorged breast is followed by a 
hard localised area of tenderness, the skin over which is red. On 
pitting the skin, it blanches to become red immediately on release 
of pressure. Many patients complain of pain in the axilla of the 
corresponding side and, if suppuration occurs, axillary l>Tnph glands 
are enlarged. 

Trealwcnt. Phophylaxis is most important. Prompt measures 
should be taken to relieve engorgement. Measures to prevent the 
development of fissures on the nipples and proper treatment if they 
appear is also an important prevention. When these two predis- 
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posing factors are properly supervised and treated, the incidence 
of mastitis should be very infrequent. 

Once mastitis has occurred, the infant should not be put to 
the breasts and the milk should be dried by giving oestrogens or 
androgens. Ten lac units of penicillin should be injected every six 
hours. Relief from pain is given by analgesic drugs and adequate 
sleep by hypnotics. By these measures the irxflammatory process 
may be reversed. 

Breast Abscess 

When early measures to check mastitis are not taken, the in- 
flammatory process is very likely to proceed to suppuration. As 
mentioned before, the breast abscess may be small and superficial 
under the skin of the areola, or large and deep into the breast 
parenchyma. Usually, it is unilateral but may be bilateral. 

CKntcoE Features. The temperature persists and may be in- 
termittent with rigors or continuous. There is pain and acute 
tenderness over the inflamed region. The inflamed part is red, hot 
and hard in the beginning but, after a few days, there is a softening 
in the centre of it with fluctuation. The appearance of this central, 
fluctuating area confirms that suppuration has occurred and indi- 
cates where the abscess should be opened. 

Treatment. Except for the small abscess beneath the areolar 
skin, all the deep abscess must be opened under inhalation or in- 
travenous pentothal sodium anaesthesia. The small superflcial one 
can be incised under local ethyl chloride spray. 

For both, superficial and deep abscesses, the incision should be 
radiating and not transverse because, by a radiating incision, dam- 
age to the surrounding parenchyma and the ducts is minimal. 

An incision, 2 cm. long, radiating from the nipple is sufficient 
to drain a superficial abscess. Healing occurs within the next few 
days. 

,For a deep parenchymal abscess, a liberal incision should be 
made and ail the loculi should be broken by inserting the index 
finger through the incision as otherwise pockets of pus will be left 
behind. Into the single abscess cavity, a drainage tube is inserted 
and brought out through a counter incision in a dependent area. 

Supcmumcry Breasts 

Supemumery breast tissue, with or without a nipple over it, 
is now and again observed in any part along a line extending from 
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the axilla to the umbilicus, nije supernumery tissue is usually 
bilateral. The commonest site for supernumery breast tissue is 
the axilla where a painful tender swelling develops during early 
puerperium which regresses within a few days. 

Psychosis Associated with Pregnancy and Childbirth 

A small percentage of patients during pregnancy shows signs 
of mental illness. Symptoms might appear in patients that are nor- 
mal before pregnancy, but often a history of prev^o^lS aVlachs or 
some kind of mental illness in the patient or her family is avail- 
able. The illness often comes in the later part of pregnancy. It 
begins with sleeplessness, irritability, loss of interest or feeling 
of exhaustion. At tunes, the patient develops depression or maniac 
excitement or shows a tendency towards withdrawal from reality. 
She may seem preoccupied, stare vacantly and get delusions or 
hallucinations. 

Much more common than the above mentioned condition is 
the psychosis that follows childbirth. Puerperal sepsis increases 
the chances of this illness in a susceptible woman. Generally, the 
illness begins \vithin ten days to one month after ^uldbirth, but 
in any particular case one cannot predict the possibility of psycho- 
sis in subsequent deliveries just because the patient had post par- 
tum psychosis following her previous delivery. There are mainly 
three t 3 T)es of clinical features in this condition: (1) toxic confu- 
sional reaction, (2) maniac depressive reaction, (3) schizophrenic 
reaction. 

In the first type the patient’s general health is often poor, she 
may be undernourished, and have a toxic look, with fast pulse or a 
rise of temperature. She gets confused and may not be able to re- 
cognise those around, shows disorientation regarding time and 
place. Delusions and hallucinations are common. 

In the second type, the paUent who was apparently well during 
pregnancy, gradually becomes sleepless, irritable, refuses to take 
food, and may have bouts of excitement. She may show complete 
disregard for the newly bom child and even throw the child away. 
She sometimes becomes violently excited with her husband and 
relatives, with whom she was previously well adjusted. She often 
shouts loudly without any reason, giggles or laughs without pi^ 
vocation and may become abusive and assault other persons. On 
the other hand, she may show depressive tendencies, so that she 
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becomes morose, sullen and scclusive and refuse to take meals, 
cry without reason, complain that she is ^vorihless and useless and 
may even attempt suicide. 

At times, a patient may show schizophrenic tendencies. She 
slowly withdraws her interest from the world around, neglects her 
child, avoids family members and constantly seems preoccupied, 
thinking about nothing in particular. U looks as if she is in a dream 
world of her own and maintains rigid posture or rigid expressions 
for a long time and may resent interference. She may laugh or cry 
on her own and refuse to talk or appreciate jokes. Her talk some- 
times becomes incoherent and her actions irrelevant. At times, 
she shows impulsive behaviour like jumping out of the window or 
assaulting her child. She may develop delusions of persecution. 

As a rule, prognosis is good in the first and second type. A 
patient with the toxic confusional state generally comes back to 
normal, if she sleeps well on medication and takes proper nourish- 
ment A patient with maniac depressive features may be very diffi- 
cult to manage; she may have to be kept under restraint. Although, 
the condition may look very serious in the beginning, she gradually 
comes back to normal. An average patient comes around in about 
6-12 weeks, but in some cases the illness may continue for a longer 
time. 

The schizophrenic reaction is more difficult to treat. The sick- 
ness does not come under control as quickly as in other two types. 

Treatment. For psychosis associated with pregnancy or child- 
birth active therapeutic measures arc needed. Segregation 
from the family members is generally advisable. The pati- 
ent should not be left alone but constant nursing is necessary 
because of the risk of their harming themselves or others. The newly 
bom child also should be kept away from the mother. The patient 
might be allowed to sleep for 11-14 hours a day. If the nourish- 
ment is not proper, extra nourishment by mouth, i.e. iron and 
other minerals, liver, vitamins, should be given. Adequate com- 
bination of suitable tranquilizers is useful to decrease agitation, 
depression, excitability, etc. Electrical Convulsive Therapy or In- 
sulin Coma Therapy might be needed for resistant cases. Psycho- 
therapy is indicated for the study and treatment of the problems 
that have contributed to the patient’s illness. 

Physical Theropies. Some other treatments used in psychiatry 
are only mentioned here as ordinarily an obstetrician is not called 
upon to use these therapeutic measures. Carbon dioxide treatment 
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along with psychotherapy is found to he useful in psychosomatic 
conditions. Insulin Coma and Electrical Convulsive Therapies are 
useful in post paxtum psychosis. 
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SECTION XII 

MISCELLANEOUS 


CHAPTER 1 

MATERNia MORTALITY 

De/initioii. The malcmal mortality rale is calculated as the 
cumber of deaths per 1,000 births (Uve and stiU, included). At 
Umes, maternal death occurs during pregnancy with the foetus stiU 
in utero, and would not come under the usual calculation of death 
rate per 1,000 live 'or still-births. A comprehensive definition of 
maternal mortality should include all maternal deaths occurring 
during pregnancy, labour, within one month after delivery. 
There is no uniformity in the calculation of maternal mortality in 
different countries. . . j. . * 

An accurate estimate of maternal mortality in India 
available because deaths occurring during pregnancy and child- 
birth are not compulsorily notihable, and many deaths directly re- 
lated to pregnancy and childbirth and those due to con^ns asso- 
ciated with pregnancy are not properly recorded. In Mia, reports 
on maternal mortality for lh€ City of Bombay by J ra , 
for the City of Madras by MudaUar, 1933, and for the City of Cal- 
cutta by Neal Edwards, 1936-37, have been published. As these 
reports pertain to one city for a short period of one ^ 
rect trend for the whole country cannot be judged. esi ese 
reports were published more than twenty years ago an o s e nc 
management has undergone considerable change since t en. n 
this chapter, an attempt has been made to point out tlie changing 
trends of the major causes of maternal mortality, by ana ysmg e 
maternal mortality at the Nowrosjee Wadia Maternity Hospi a 
over a period of thirty years, 1931 to 1960. 

Before discussing the various causes of death in pregnancy 
and childbirth, reference must be made to the factors influencing 
maternal mortality. These factors broadly fall into two groups. 
(1) Primary avoidable factors, and (2) Recent advances in obste- 
tric management. 

40 
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Primary Avoidable Factors 

These factors pertain to the environment of the patient, family 
and population, and are, therefore, more national than obstetric 
problems. 

In India, as in other Eastern countries, poor physique, as a 
result of malnutrition, is present in a large section of the popula- 
tion. Until nutritional standards of the population are improved, 
the impact of malnutrition on obstetrics is bound to persist. In 
the socio- economically advanced countries of Europe and America, 
malnutrition does not exist, and nutritional disorders, such as anae- 
mia, osteomalacia, rickets and tuberculosis, are rare. In India 
nutritional anaemia, either directly or indirectly, claims the largest 
number of maternal deaths. The e/fect of osteomalacia and rickets 
is contraction of the matema! pelvis, and thus an increase in the 
hazards of childbirth. 

Rapid increase in population, inadequate housing facilities and 
overcrowding are national problems. In their trail, they increase 
poverty and reduce nutritional standards. 

Adequate obstetric facilities are a very important means of 
reducing maternal mortality. In Europe and America obstetric 
practice is well organized. In India, obstetric facilities have con- 
siderably improved m the large cities, hut the rural areas— and 
India is mostly composed of rural areas — are badly neglected. 

Regular antenatal supervision has achieved remarkable re- 
sults, and though good antenatal clinics are availble in the large 
cities of India, still many pregnant women do not take advantage 
of them due to ignorance. Many of those who do attend the clima 
do so at irregular long intervals, and not infrequently, valua e 
time is lost in detecting and controlling complications. A team o 
social workers should be available to supervise over pregnant 
women, and to enforce regular attendance. Adequate number o 
beds should be available to treat serious antenatal complication. 

' Though it is true that adequate number of beds during child- 
birth are not available in maternity institutions, domiciUiary 
tice is not desirable in India with its overcrowded home surround- 
ings, poverty, ignorance and lack of trained nurses. These factors 
are responsible for a number of deaths in the maternity institutions 
of large cities of India. The conditions in rural areas are n«es- 
sarily deplorable, and take toll of large numbers of women in Iheir 
prime of life. 
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The scarcity o£ nurses adequately trained in obstetrics as also 
of medical personnel, is a major problem in India, particularly in 
the rural areas. The Nursing Council of India has recently intro- 
duced a new cadre of AuxUliary Nurse Midwives Course to sup- 
plement the scarcity of trained nurses and midwives in the rural 
areas, but a number of years will pass in the present scarcity state, 
before any appreciable improvement occurs. 

It will be evident that these groups of factors are either State, 
Municipal or National problems, and all that obstetrics can do at 
the present time is to mitigate the effects during pregnancy and 
childbirth with the aid of valuable recent advances in therapeutics. 

Even in England the Report on Confidential Enquiries into 
Maternal Deaths in England and Wales 1955-57 show that 250 
deaths due to pregnancy and childbirth together with 59 associated 
therewith were considered to have avoidable factors. 

During pregnancy the most Important basic avoidable factor 
was inadequate antenatal care. The avoidable factor during labour 
was poor management during labour. In the hospital service, junior 
medical staff sometimes attempted difficult operative deliveries un- 
supervised by their more senior colleagues. Neglect to follow me- 
dical advise and refusal to go to hospital were the chief avoidable 
factors attributable to the patients. 

Age and Parity. The maternal mortality rate increases with 
advancing age and parity. With advancing age, there is increased 
frequency of hypertension, and a greater incidence of cardiac de- 
compensation. The maternal mortality rises in women who have 
eight or more deliveries, but this higher incidence due to parity 
is an additive effect because women who have had a number of 
deliveries are also advanced in age. It should also be remembered 
that dietetic deficiencies carried over a number of pregnancies lead 
to severe anaemia — a major cause of death in underdeveloped 
countries. Moreover, the incidence of haemorrhage during preg- 
nancy and labour increases with parity. 

Recent Advances in Obstetric Management 

Blood Transfusions. The free use of blood transfusions since 
the last twenty years is truly a remarkable advance in medicine, 
particularly in obstetrics. In the management of cases of severe 
anaemia, antepartum and post-partum haemorrhage, and obstetric 
shock, ready availability of blood has been an important factor in 
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reducing maternal mortality. Senior obstetricians who have been 
in practice for more than twenty-five years and have witnessed 
the high mortality in the absence of free use of blood, can really 
appreciate what a boon blood transfusion b in modern obstetrics. 

Antibiotics. Since 1937, when Domagek introduced sulphona- 
mides to the medical profession, rapid strides have been witnessed 
in the field of antibiotics, and their immense value in modem obste- 
trics has been primarily in the remarkable lowering of maternal 
mortality from sepsis. “Child-bed fever”, once the biggest cause 
of maternal deaths, today claims very few deaths. Even post- 
abortal sepsb, resulting from criminal abortion, has been lowered 
to some extent through the use of antibiotics by the persons in- 
ducing such abortions. It should be noted that, besides antibiotics, 
better antenatal supervision and intranatal management has also 
been responsible for the low maternal death rate from sepsis. 

The expanding use of caesarean sections in the present day 
obstetrics b due to the safety afiorded by blood transfusions and 
antibiotics. Today, caesarean sections are performed, even in cases 
of neglected prolonged labour, in preference to destructive opera- 
tions because of these two valuable therapeutic advances. 

Co-ordinated Obstetric end Medical Measures. Maternal 
deaths from systemic deseascs have been remarkably reduced as 
a result of close liaison between the obstetrician and hb medical 
and surgical colleagues. Management of patienb suffering from 
cardbc dbease, diabetes and systemic tuberculosb, are good exam- 
ples of what can be achieved by these combined efforts. Remits 
achieved in the care of pregnant cardiac cases at the Boston Lying- 
in Hospital are notable. Another notable example b the coopera- 
tive care of the pregnant diabetic at the King’s College Hospi 
by Peel and Oakley. Failure to secure adequate liaison beUveen 
the obstetrician and hb medical and surgical colleagues, b an 
avoidable factor and must be eliminated. 

For appreciating the changing trends, the maternal morta ’ly 
at the Nowrosjee Wadia Maternity Hospital over a period of three 
decades from 1931-60 has been analysed. 

Trends in maternal mortah^ have been analysed under the 
heading of anaemia, toxaemia, sepsis, haemorrhages and medical 
dborders. It will bo observed that during this period, there has 
been a decline in maternal mortality from all these five causes. 
The curves of sepsb and medical disorders sliow a strikingly con- 
sbtent falL There has also been a fall in maternal deaths due to 
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anaemia. The decline in the rate o£ mortality from toxaemia, is 
disappointingly small, whilst that due to haemorrhage seems to 
be practically unaffected. This is in conformity with figures from 
Western countries (Fig. 141). 



Analysis o£ Individual Causes 

Anaemia. The problem of anaemia is particularly great in 
Eastern countries due to poverty, religious bias and malnutrition. 
Anaemia is more a problem pertaining to the population in general, 
rather than limited to the maternity stale. In view of our low 
nutritional and economic standards, it appears that anaemia will 
continue to feature prominently in mortality surveys until the 
economic standards of the population are raised. 

Anaemia accoimted for roughly 25 per cent of the total deaths 
in the years 1931-40. In the next ten-year period (1941-1950) it 
accounted for 24 per oent deaths and in the last ten year period 
(1951-1960) it accounted for 20 per cent of deaths (Fig. 142). 
These figures when reviewed against the background of improved 
therapeutic measures available in the treatment of anaemia, indi- 
cate that anaemia still remains a major contributory cause- The 
better control of complications associated with anaemia, like in- 
fection and medical disorders, have contributed in fair measure to 
reduce mortality from anaemia. 
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Toxaemia. There has been hardJy any reduction in maternal 
mortality from this cause, as seen from Fig. 143. 


T0XA£2aA 



In view of the recent use of hypotensive drugs and diuretics 
in the management of toxaemia, a major decline was expected. It 
appears that a greater awareness on the part of the public regard- 
ing the gravity of this cause is essential for further reduction in 
the mortahty rate. More than 75 per cent were emergency admis- 
sions. 

Sepsis. There has been a remarkable fall in mortality from 
'“•'sis, both absolute and in relation to other causes of mortality. 
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In the first decade (1931-40) sepsis accounted for 16.4 9“ “nt of 
the mortaUty. In the second decade (1940-50) it accounted for 11 
per cent of deaths, and in the last decade for 4 per cent of deat^ 
(Fig. 144)'. The fall in mortality evidenced in tile second decade 



marks the era oE chemotherapy, and the beginning of the availabi- 
lity of penicillin. The remarkable fall noted in the last decade is 
attributable to antibiotics and to better aseptic and antiseptic mea- 


Ilaemorrhases. A decadewisc analysis reveals that, in Ae fimt 
decade, haemorrbages accounted for 12.6 per cent of the total 
deaths; in the second decade tor 21.5 per cent of the total deato, 
and in the last decade for 33.5 per cent of the total deaths. The 
rising percentage of deaths under haemorrhage is only Wt^^en 
as deaths under sepsis and medical disorders have been consider- 
ably reduced (Fig. 145). . 

The detailed analysis of mortality from haemorrhagic com^i- 
caUons shows that deaths from abniptio placentae have not faUe 
deaths due to post-partum haemorrhage show a relative ns , 
as deaths due to placenta previa show a consistent faU (Fig. 146). 

A critical analysis of deaths due to P-'-P-'r."” d„: 
reveals that, it is assuming a relatively greater role m due 

to haemorriages. The employment of oxytocic drugs bW 
transfusions have not materiaUy altered the mortality from this 

faU in the number of deaths from placenta praevia ^ 
be attributed to an increase in the use of caesarean section and 
blood transfusions. 
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(Coiirt«S7i K. Wadia Hatcmity Sospltaly Bosbay) 

Fig. 145 

The employment of the expectant line of treatment, a promi- 
nent feature in the management of placenta praevia in the leading 
countries of the world today, has not been availed of to the same 
extent in our country. The reasons for this are manifold, such as 
unavailability of sufficient number of beds in the antenatal wards, 
anaemia, and the reluctance on the part of the patient to undergo 
prolonged hospitalisation, which is an essential feature of this treat* 
ment 

Medical Disorders. There has been a remarkable fail in mor- 
tality from medical disorders associated with pregnancy. The fall 
can be ascribed to better drugs available like antibiotics, better 
antimalarial measures, improved sanitation and greater conscious- 
ness on the part of the public of diseases enabling early diagnosis 
and treatment. Liaison between the medical and surgical collea- 
gues of the K.E.M. Hospital and the Wadia Maternity Hospital, 
has also contributed largely towards this reduction (Fig. 147). 

Operative Blortality. The number of destructive operations 
has consistently fallen, c^iecially during the last decade, whereas 
the rate of caesarean section shows a constant rise due to its ex- 
panding indications (Fig. 148). The fall in operative mortality is 
due to better anaesthesia and free use of blood transfusions and 
antibiotics. 

Pulmonary Embolism. It may be emphasised that pulmonary 
embolism as a cause of death in the post-operative period is rather 
uncommon in our country, probably because of the low incidence 
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of thrombophlebitis and phlebothrombosis, attributed to the clima- 
tic conditions, and early amhulation otv the part of our patients. 

Conclusions 

AvoidaWe Factors during Pregnancy. (1) The prmcipal avoid- 
able factor during pregnancy is failure to follow-up patients w o 
do not attend the pre-natal clinic regularly. 
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Not infrequently, patients rcfxisc hospitalization and come 
later as emergency admissions. 

Avoidable Factors during Labour. (1) Relegating responsibi- 
lity to junior staff by the senior members on telephone conversa- 
tion is undesirable. In some instances, junior staff undertaking 
operative deliveries without consulting the senior staff is the res- 
ponsible factor. 

(2) Bad management of the third stage of labour by labour 
ward nursing staff without realising in time the seriousness of the 
patient’s condition is an important avoidable factor. This is parti- 
cularly observed in cases of post-partum haemorrhage where there 
is a slow continuous leak of blood with an adherent placenta. 

The gravity of manual removal of an adherent placenta in a 
patient in shock and circulatory collapse is, at times, not realised 
by the resident staff and death is directly due to it in some of 
these cases. 

(3) Emergency admission after a prolonged or obstructed 
labour is frequent in India. Operative delivery in such neglected 
cases is a hazardous procedure. 
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CHAPTER 2 


PERINATAL MORTALITY 

Crosse and Mackintosh introduced the term perinatal mortality 
in 1954. It ia a composite term to include intrauterine deaths of 
the foetus during pregnancy, stillbirths and neonatal deaths during 
the first week of life. Although there has been considerable reduc- 
tion in niatema! mortality in most countries, yet perinatal mortality 
has not undergone a parallel reduction. 

During the last 10 to 15 years, there has been a growing in- 
terest in the complete clinical and anatomico-pathological investi- 
gations of all perinatal deaths. As a result, the earlier classifica- 
tions of perinatal mortality, based on clinical evidences only, have 
been superceded by cUnico-pathological classifications. Routine 
post-mortem studies have given more direct information and bet- 
ter lutowledge of the ultimate cause of death. As a result, there 
IS greater awareness regardmg the preventable factors and the res- 
ponsibihties of obstetricians, paediatricians and others. 

Perinatal mortality is influenced by many factors other than 
the availability of obstetric Ccire and the efficiency with which it is 
given. Dougal-Baird and his associates in Aberdeen have focus- 
sed upon the socio-economic factors. They have shown how perina- 
tal Tnortahly varies according to the social class from which the 
mothers come. In countries like India, where parity is high and 
reproduction rates unlimited by any form of family planning, peri- 
natal mortality is necessarily higher than in those countries where 
a greater degree of family planning is practised. 

In order to understand these changing trends, perinatal morta- 
lity is discussed in two separate sections. In the first section, the 
different groups of causes responsible for perinatal mortality are 
discussed. This will be followed by the discussion of various avoid- 
able and unavoidable factors of perinatal mortality. 

Incidence 

United Nations Demographic Report (1959) for the countries 
of Europe, in addition to Canada, quoted by Nixon, shows wide 
variations in different countries. Stillbirths and neonatal deaths 



PERINATAL MORTALITY 


637 


per 1,000 viable births were lowest in Czechoslovakia, 23.8; while 
those for Portugal were highest, 58.7. 

In India, accurate figures for perinatal mortality are not avail- 
able and Menon rightly stresses that the figure o£ 46.3 per 1 000 
births for the year 1960 should be accepted with reservation. More 
than 80 per cent of the population live in rural areas where the 
registraUon of births and deaths is very inaccurate and even in 
the cities and major towns the registration figures have an accuracy 


of about 90 per cent only. 

Menon gives a perinatal death rate of 60.6 per 1.000 for the 
year 1960-61 in the city of Madras. Naidu gives a rate 51.7 per 
1,000 for the year 1960-1961. At the Nowrosjee Wadia Maternity 
Hospital the rate for the year 1961 was 63.2. 


Section I 

Foetal death may occur (1) before the onset of labour, (2) 
during labour, or (3) during the first week of life. 

Foetol Deaths before Onset of Labour 

These deaths fall into two cUnico-pathological groups; (1) “- 
lepartum deaths with maceration, and (2) as a result of an epar 
asphyxia. Nixon states that 2556 of aU perinatal deaths occur 
before labour. . .. 

Foetal Dcatli with Maceration. The foetus after its d y 

be retained in utero for as long as 3-4 weeks and shows “i'-anced 
maceraUon. The death of the foetus is usually due to 
cental insufiiciency. The associated matema c ca 
tions responsible for intrauterine death are: ( ) “''“'i. , 

(2) repeated smaU antepartum haemorrhages, (3) ‘ ' 

miltipk pregnancy, (5) Rhesus or olher group “CompmAi- 

Uty, (6) syphilis, and (7) high maternal age. par aiiXerent 

ti the nLd eye and histological exan^aUons of the ddicrcnl 
organs do not reveal any disease of the foe i,pfore 

Antepartum Asphyxia. In Uiis group also death occurs brfo c 
the onset of labour, but, in contrast to 
gradual placental insufficiency is responsible, the c 
fn anlepLtum asphyxia is sudden deprivaUon of 
to the foetus. The associated maternal chmeal 
sible for foetal deaths arc: (!) severe toxaemia with abruptio p 
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centae, (2) a severe bout of bleeding in placenta praevia, (3) pre> 
matxire separation of placenta following external version, and (4) 
strangulation by two or more loops of cord round the neck. 

On post-mortem examination, there are evidences of asphyxia, 
as petechial haemorrhages or ecchymoses on the surface of the 
lungs, and massive inhalation of amniotic contents. 

Foetal Deaths During Labour 

These deaths arc due to: (1) intrapartum asphyxia, (2) stress 
of labour, and (3) respiratory distress syndrome. 

Intrapartum Asphyxia. Sudden deprivation of oxygen to the 
foetus during labour occurs from, (1) prolapse of cord, (2) abrup- 
tio placentae or intrapartum bleeding in placenta praevia, (3) post- 
maturity, that is prolongation of pregnancy beyond 42 weeks, (4) 
labour prolonged for more than 24 hours, and (5) breech delivery. 
Nixon states that the risk of intrapartum death in uncomplicated 
labour Is at least five times greater in the presence of hypertension 
or prolonged pregnancy. 

On post-mortem examination, there is evidence of asphyxia 
without any evidence of intracranial birth traiima. 

Trauma or Stress of Labour. Trauma and stress of labour take 
a heavy toll in both mature and premature infants. The conditions 
during labour which predispose the infant to trauma are, (1) trial 
labour in cephalopelvic disproportion, (2) abnormal uterine action 
(3) breech delivery and breech extraction, (4) diflicruU mid-cavity 
forceps, and (5) malpresentations. 

Except in an occasional case, intracranial haemorrhage %vith 
damage to the intracranial -structures or to the skull is found dur- 
ing post-mortem examination and is responsible for foetal death. 
Tlie nature of intracranial haemorrhage is fully described imder 
“mtracranial haemorrhage.” 

Respimtory Distress Syndromes. They are, (1) hyaline mem- 
brane, (2) massive intra-alveolar haemorrhage, and (3) pulmo- 
nary oedema. These three occur either singly or in combination. 

Pulmonary syndrome commonly occurs in premature births. 
It is also a frequent association with caesarean section. Apart 
from these two clinical conditions, the cause and pathogenesis re- 
main obscure. 

On post-mortem examination, the lungs are voluminous and 
dark purple in colour. The cut mirface of the lungs is dark and 
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solid resembling foetal liver. Histologically, hyaline membrane 
is found lining the alveoli, parUcularly the terminal alveoU. Al- 
veolar haemorrhage may be limited, patchy or massive and involv- 
ing the whole lung. The effused red cells are usuaUy well preserved. 

Neonatal DcatJis 

Tlie five main causes of neonatal deaths are (1) prematurity, 
(2) conscnital malformations, (3) effects of intrapartum birth 
trauma or asphyxia. (4) respiratory distress syndrome, (5) mas- 
sive intraventricular or pulmonary haemorrhage, and (6) pneu- 
monia. 

Conocnital ^lal/oniiatiorw. Major congenital malformatioi«, 
apparent at hirth, are ancnccphaly and hydrocephaly. Anencephaly 
is the most frequent maUonnaUon. Other occult malformations, 
as diaphragmatic hernia, are detected by post-mortem examina- 
tion. Nixon slates that mafor congenital malformatioM accounted 
for 1 in 6 of aU neonatal deaths. Naidu found the incidence in her 
series to be 0.3 per cent . 

i>TUjumonia. Preponderance of pneumonia is met \v>th 
nates over 2,500 gms. When dcaUx occurs within 24 hours of fairtn, 
the infection is usuaUy aquired before or during birth as a resu 
of inhalation of amniotic contents. „ * .t 

Neonatal death, some days alter birth, is usually due to pul- 
monary infection acquired after birth. It is more P^ne to occur 
in neonates born with low vitality as a result of foetal distress and 
complicated vaginal deliveries. 

Section U 

Perinatal mortabty, in socio-cconomically f 
has shown reduction in the last twenty years, u muc 
mains to bo done to reduce its incidence. In an ec<momica 
developed country like India, the rate is still ■ , , 

natal survey, conducted in Britain in 1958 with e suppo 
NaUonal Birthday Trust Fund, is revealing. In =iP‘‘e S 
standard of ohstetrio eare in the Ught of the P^^"' 
ledge, 1 in 28 mothers leaving a maternity hospital in ^ 

without a live baby. It shows that, besides improved ““ 

paediatric care, socio-economic problems play an imp 
B this is the site of affairs in an eoonomieally advanced country 
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Uke Britain, the conditions prevailing in an economically under- 
developed country like India must be considerably worse. Investi- 
gations on perinatal mortality in India are limited to one or two 
large maternity institutions of a city or large town and do not in 
any way reflect the real problem of India as a whole. As already 
stated, more than 80 per cent of the population live in rural areas 
where obstetric care is either totally unavailable or is very inade- 
quate and perinatal mortality must be appallingly high. 

Socio-economic Problems. Dugald Baird and his team have 
found that perinatal mortality varies according to the social class 
from which the mothers come. Camacho stresses this point by 
giving the figures of perinatal mortality in a free hospital as 84 9 
and in another hospital admitUng a better socio-economic group of 
mothers as 43.9. Peel gives figures for Great Britain in the indus- 
trial areas as 44-4G per 1,000 and in South-East England as 32-34 
per 1,000. Comparative figures from India are not available. 

In the lower socio-economic classes of the population with all 
its implications of poverty, malnutrition, inadequate obstetric care, 
and medical and intrinsic complications of pregnancy, perinatal 
mortality is high. One additional factor prevailing in the free obs- 
tetric institutions of India is that the mothers are discharged from 
the hospital between the third and the fifth post-natal days and 
this exposes the newborn to unfavourable home surroundings. 

Obstetric Problems. Hecent advances in obstetrics have defini- 
tely reduced perinatal mortality. It should be appreciated that not 
all the known causes of perinatal mortality are avoidable by good 
obstetric management. Prematurity still claims a high toll. A 
brief review of the various obstetric causes and how far they can 
be prevented is given below. 

PrematuTity. It is generally estimated that in nearly 50 per 
cent of the cases of premature birth, no definite cause can be dis- 
covered. It is always difficult to define what constitutes a pre- 
mature baby. Prematurity can be defined accotdVng to tW birth 
weight or to the estimated weeks of gestation. According to Peel, 
60 per cent of all perinatal deaths occur in premature infants. Sugai 
et al give a figure of 66 per cent from Japan. Menon gives the in- 
cidence of prematurity among perinatal deaths as 71.2 per cent 

The known causes of premature births are, pre-eclampsia, twin 
pregnancy, hydramnios, antcpartiun haemorrhage and severe anae- 
nia. The prevention of toxaemia by good antenatal care, vigorous 
Tcatmcnt of pre-eclampsia, expectant line of treatment in eases 
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o£ placenta praevia, abdominal paracentesis in cases of hydramnios 
to prevent premature labour are measxires which contribute to a 
certain measure towards preventing prematurity. 

The remedy for unknown causes of prematurity lies in the 
general improvement in the standard of living. The care of pre- 
matiure infants by experienced paediatricians with a trained nurs- 
ing staff in a separate ward is of great value in reducing perinatal 
mortality. , 

Post-maturitj/. Perinatal mortality in pregnancies prolonged 
for more than 42 weeks is estimated to be three times higher than 
the one in pregnancies ending delivery between 38 to 42 weel^. In- 
trauterine death in post-mature pregnancies does occur but the in- 
cidence is much less as compared to intrapartum deaths. The stress 
of labour is the most important factor causing foetal distress and 
death in postmature foetuses. Therefore, routine induction at 42 
weeks’ term is a necessary measure. During labour, ® ^ 

laxis is to rupture the membranes when the cervix is half dilated 
in order to detect the presence of meconium and in order to hasten 
labour. If the dilatation of the cervix is tardy, or there is inco-or- 
dlnate uterine action, or signs of beginning foetal distress occur, a 
caesarean section is the best mode of delivery in post-mature 

Age and Parity. The perinatal mortality is high in mothers 
below 20, is lowest between 20 and 25, and rises sharply in the 


age group 30 to 40. . j * 

It is highest in the first pregnancy, is least in the second to 
fourth parae, and increases steadily thereafter. 

In India, women above the age of 30 are usuaUy grand muju- 
parae in whom malpresenlaUons causing obstructed labour occur 
more frequently. Also, the frequency of toxaemia is ig er m 
men of age group 30 to 40. 

Antepartum Haemorrhage. In the severe types o a ^ 
placentae, toxaemia is an associated complication m 
of cases and the foetal loss is almost 100 per cent 
of toxaemia in the milder varieties of abruptio p acen ae 
20 per cent and the foetal loss is about 10 to 15 per cen 
antenatal supervision to prevent and promptly trea oxae 
a useful preventive measure, . , 

The foetal loss due to prematurity in placenta praeyia 
reduced during the last 15 years as a result of t e m 
of expectant treatment, but in India, due to lack o ospi 
oommodation, poverty and ignorance, the scope of expec n 
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ment is limited. Twenty-five years ago, foetal loss during vaginal 
delivery of cases of placenta praevia vras 60 to 70 per cent llie 
routine use of caesarean section for types 3 and 4, and more fre- 
quent use in types 1 and 2, has considerahly reduced foetal loss 
which is now about 30 per cent 

fliatemal Diseases. The most prevalent diseases are malaria, 
anaemia, infective hepatitis, diarrhoea and dysenteries. The control 
of malaria in recent years has greatly reduced foetal loss from this 
cause. 

Severe nutritional anaemia is still largdy prevalent and pre- 
mature laboxm is very common in these cases. Many of them come 
for treatment late in pregnancy and spontaneous premature 
labour is unavoidable. Premature labour is, at times, precipitated 
by parenteral iron therapy or by blood transfusions. It is a na- 
tional problem and obstetrical care by itself cannot achieve much. 

Diarrhoea, dysenteries, small pox, and other virus diseases are 
prevalent in India. They are related more to sociO'CConomic fac- 
tors than medical care. 

The role of syphilis in present day obstetrics is difficult to esti- 
mate in India. Routine serological examinations are tmdertalcen in 
most prenatal cbnics but, In rural areas, where prenatal care is 
either non-existent or inadequate, foetal loss from syphilis must be 
considerable. 

Toxaemui. Premature labour frequently occurs in pregnancies 
complicated by toxaemia. AbnipUo placentae is also a cause or 
foetal wastage in these cases. Inlraulerine death of the foetus in 
toxaemia occurs and is due to placental insufficiency. 

Birth Traunm. Twenty years ago, perinatal mortality due to 
stress of labour and birth trauma was cotisiderable. The more 
quent use of caesarean section in complicated labour has replac 
such difficult and disastrous vaginal operations, as high forcep^ 
breech extractions and versions. A properly conducted trial an 
timely caesarean section in cepbalo-pelvic disproportion have re- 
duced perinatal loss. 

The wastage from perinatal mortality will be substantially re- 
duced in India only when the standard of living of the population 
is raised and organised obstetrical care is made available to ^ 
the rural areas. Some of the tirgent needs are linking of spread- 
out villages by good roads to one another and to nearby tow^» 
readily available trained nursing and medical personnel, and family 
planning. 
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CHAPTER 3 


USES OF OXYTOCICS IN OBSTETRICS 

The oxytocic effect of posterior pituitary extract was described 
by Dale in 1906. Blair Bell, also m 1906, first reported the use of 
posterior pituitary extract in obstetric practice. This extract con* 
tained both oxytocic and vasopressure fractions of the posterior 
pituitary gland. The two fractions were later isolated by Kamn 
and his co*workers. It was given intramuscularly in fractional 
doses of 2 units every half an hour. Intramuscular use of pitocin 
was not without danger to the mother and the foetus. The oxyto- 
cic principle was marketed by Parke Davis & Co, under the name 
‘pitocin*. In 1953, Du Vigneud et al synthesised a substance hav- 
ing the hormonal activity of oxytocin for which Du Vigneud was 
awarded the Nobel Prize for 1955. In recent years, another orga- 
nic compound, sparteine sulphate, is employed intramuscularly as 
an oxytocin. 

A notable advance in oxytocic therapy was the administration 
of oxytocin intravenously in drip form. It was first employed by 
Theobald in 1948 for induction of labour. Since then oxytocin drip 
has been successfully used in several other obstetric conditions. 

Intramuscular ^Zlierapy 

Since the introduction of intravenous oxytocin drip, the indi- 
cations for intramuscular therapy have been greatly reduced. At 
the present time, pitocin or the synthetic preparation, syntocinon, 
is chiefly used for the following indicationsj (1) To contract the 
uterus during caesarean secUon; 5 units are injected either direct- 
ly into the uterine muscle or intramuscularly into the arm. Direct 
injection into the uterine muscle is practised only as a matter of 
convenience and has no particular advantage over intramuscular 
injection in any other muscle because oxytocin has first to enter 
the circulation before it can contract the uterus. (2) For post par- 
turn haemorrhage after a vaginal delivery, 5 units are given intra- 
muscularly for quick action on the uterus. 

Sparteine Sulphate 

Pure sparteine is a naturally occurring organic corapoimd re- 
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lated to tho group of alkaloids known as lupaninc bases. For clini- 
cal use, the crystalline salt, sparteine sulphate, is used. Sparteine 
sulphate has been used clinically in the treatment of cardiac irre- 
gularities since 1873. Within the last twenty years, several reports 
on the oxytocic action of sprateine sulphate have appeared in Euro- 
pean and South American literatures. An extensive study by 
Plentl, Friedman and Gray on the use of sparteine sulphate in 
1364 intra-partum and 200 post partum patients has been reported 
in 1061. In India, Devi from Nagpur has reported the results in 43 
cases. It is under trial at N.W.M. Hospital, Bombay. 

The action of sparteine sulphate on the pregnant uterus is like 
that of other oxytocics used at present in obstetrics. The great 
advantage of sparteine sulphate over the present oxytocins used 
in intravenous drip (orm is that it can be given intramuscularly. 
At the same time intramuscular route has the disadvantage 
that once given there is no control over the action, while intraven- 
ous oxytocin drip can be regulated according to its action on the 
parturient uterus. It shovild be stressed that supervision of the 
patient receiving sparteine should be as close as when intravenous 
oxytocin drip is employed because the same dangers inherent in 
the use of oxytocins in labour pertain to sparteine sulphate also. 

The dose of sparteine sulphate employed varies according to the 
response of the uterus. Devi gave four doses of 100 mg. each, at 
one hourly interval, in most of her cases. If the uterus fails to res- 
pond after the four doses of sparteine sulphate, it should be dis- 
continued and intravenous oxytocin drip substituted. 

Indications. Hypotonic Uterine Inertia. Sparteine is most 
successfully used in cases of hypotonic uterine inertia. The rhythm 
of the contractions is regulated and the force is increased. In 10 
cases in which it was used by Devi, the dose ranged between 150 
to 600 mg. and the results were excellent in all the cases. Other 
reports also find sparteine useful in toning up a hypotonic uterus. 

Inductio7i of Labour. Sparteine is successful in inducing 
labour in approximately 50 per cent of the cases. Labour was suc- 
cessfully induced in 7 out of 15 cases reported by Devi. The per- 
centage of success is proportional to the term of pregnancy. Spar- 
teine usually succeeds in inducing labour near term. It frequently 
fails to induce labour when pregnancy is of less than 36 weeks’ 
duration. 

PrcTTiature Rupture of Memhranes. When spontaneous labour 
p^ns do not commence for more than 12 hours after premature 
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rupture of membanes, sparteine is ^lsefully employed to start labour 
pains. 

Immediate Post-partum Period, It has been injected directly 
into the myometrium at caesarean section and the response has 
been good. However, sufScient trial has not been reported in the 
management of postpartum haemorrhage. 

The drug needs extensive clinical trials for dednite evaluation 
of the indications. Considering the case of administration, it is 
very likely to prove a useful oxytocic drug in the immediate future. 

Intravenous Oxytocin Therapy 

Indications. Abortion. Oxytocin drip is usefully employed for 
evacuating products of conception in cases of inevitable and mis- 
sed abortion. In inevitable abortion, oxytocin drip is particularly 
useful when the uterus is enlarged to more than 10 weeks* size. 

Missed Abortion. The uterus, being inactive, does not respond 
to the usual dose of 5 units of oxytocin to a pint of 5 per cent dex- 
trose solution. Massive doses of oxytocin are required before the 
uterus begins to contract. As much as a total of 100 or more units 
may be necessary. 

Vesicular Mole. With a vesicular mole, the uterus is usually 
enlarged to a size of 20-24 weeks, and considerable blood loss oc- 
curs during digital evacuation. Spontaneous evacuation of the en- 
tire or the major portion of the mole by oxytocin drip can be rightly 
considered as of defuutc help in these cases. 

When slight vaginal bleeding has commenced and the cervix 
has dilated the uterus is already sensitized and responds very well 
to oxytocin drip. In the series of 93 cases of vesicular mole re- 
potted by Daphtary and Masanl from N.W.M. Hospital, the cervix 
was open in 46 cases. An oxytocic drip was started and spontane- 
ous evacuation of the mole occurred in all the cases. 

In 28 more cases, the cervix was closed and laminaria tents 
were inserted. The next day oxytocin drip was started after re- 
moving the tents. Spontaneous evacuation of the mole occurred 
and the process was completed either digitally or by light curettage. 

Thus oxytocin drip was employed in more than three-fourths 
of the cases. 

Induction of Labour. With recent advances in obstetric man- 
agement many of the previous indications for inducing labour be- 
fore term, in the interests of the mother or the foetus, have been 
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outdated. Systemic diseases, like cardiac and pulmonary diseases 
and diabetes mcllitus, are now better managed by the co>ordinated 
efforts of the physician and the obstetrician. Only a few cases of 
essential hypertension or renal disease need induction of labour. 
Though post maturity is diiHcuU to define, clinically, a pregnancy 
that has been prolonged to 42 weeks and beyond is considered as 
postmaturc, and induction of labour by oxytocin drip is advisedly 
carried out. 

An oxytocin drip containing 1 unit in a pint of 5 per cent dex- 
trose solution is run in at the rate of 40 drops a minute. If this 
fails to initiate uterine contractions, 2.5 units of oxytocin arc added 
to the next drip. IVhen the cervix is not ripe, it may be necessary 
to give several pints of the drip before labour pains commence. 

Inco-ordjTiatc Uterine Actimi. (1) In hypotonic uterine inertia, 
oxytocin drip gives satisfactory results. The number of abdominal 
sections and difficult forceps deliveries has been substantially re- 
duced as a result of the introduction of oxytocin drip in obstetric 
practice. A drip of 5 per cent dextrose solution containing only 
2.5 units of oxytocin is sufficient to increase the force of uterine 
contractions and shorten the first stage. The drip should be con- 
tinued in the second stage also. Oxytocin drip, not only hastens 
dilatation of the cervix in these cases, but also eficcts the gradual 
descent and Internal rotation of the head. Occipito-transverse or 
occipito-posterior positions are frequently associated with hypoto- 
nic uterine action and oxytocin drip aids rotation of the head and 
increases the chances of spontaneous vaginal delivery. Even those 
who do not deliver spontaneously are easily delivered by forceps 
after sx>ontancous rotation of the bead. 

Hypertonic Uterine Action, In these cases, oxytocin drip is 
contraindicated as it tends to exaggerate the abnormal activity. 
The best form of treatment is to keep the patient sedated by giv- 
ing adequate doses of petfuefine and ch/orpromazme group of drugs. 
Later, when regular uterine action is established, oxytocin drip 
may be employed to hasten labour. 

Placenta Praevia. Oxytocic drip is sometimes usefully em- 
ployed in type 1 and type 2 placenta praevia. When uterine action 
is adequate during labour, rupture of the membranes is sufficient 
to arrest bleeding by compression of the placental site by the pre- 
senting part. In those cases where uterine action is feeble, the 
presenting part does not come down sufficiently after the rupture 
of the membranes to compre^ the placenta and, in these cases, an 
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oxytocin drip is useful in increasing the force of the uterine con- 
tractions. Formerly, compression of the placental site was brought 
about in these cases by traction on the scalp by a Willett’s forceps 
or by pulling down a leg. 

Accidental Haemorrhage. Oxytocin drip is usefully employed 
in both, revealed and concealed, varieties. Q yYfngic drip 
shnuM^T^ygr tho ru ptnrt* nj the membran es, as 

the rise in the intia-amniotic pressure caused by oxytodn is likely 
to squeeze thromboplastin from the retroplacental clot into the 
circulation, and lead to hypofibrinogenaemia. 

Revealed or Mixed Type. As the uterus is active in these 
cases, rupture of the membranes is usually sufficient to increase 
the force of uterine contractions, but there are cases in which a 
drip containing 5 units of oxytocin to a pint of 5 per cent dextrose > 
solution is necessary to hasten labour. 

Concealed Type. Formerly, concealed accidental haemorrha- 
ges was a formidable obstetric problem, but oxytocin drip has con- 
siderably improved the outlook. Formerly, a wait and watch 
policy was adopted and those who did not go into spontaneous 
labour following treatment of shock were submitted to abdominal 
section. At the present time, immediately after instituting treat- 
ment of shock, the membranes are ruptured and an oxytocin drip 
is started. As the uterus is totally inactive, the usual dose of 5 
units is insufficient Initially, 10-15 xmits are added to a pint of 5 
per cent dextrose solution and, frequently, the dose of oxytocin 
needs to be increased to 30 units by the further addition of oxyto- 
cin to the drip. 

Postpartum Use of Oxytocin Drip. In atonic postpartum 
haemorrhage or when manual removal of placenta is resorted to, 
a drip of 5 per cent dextrose solution containing 5, or even 10, xmits 
of oxytocin is nm in to maintain the uterus in a contracted and 
retracted state. 


Action and Uses of Elrgot 

Ergot is a parasitic fungus (Claviceps purpurea) which grows 
on rye and, occasionally, on other kinds of grains. The specific 
action of ergot upon the uterine muscle has been known for cen- 
turies, and crude preparations of ergot have been used by mid- 
wives as oxsrtodcs. 

There are six isomeric pairs of natural alkaloids of ergot The 
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most important of these are crgometrinc (ergonovine) , ergotamine 
and ergotoxine. StoU has prepared several synthetic alkaloids of 
the ergot types. Of these, the combination of lysergic acid a^id 
hydroxyl butylamidc (methergme) has marked oxytocic activity. 
The action of methergine is as rapid as ergometrine but surpasses 
it in the intensity and character of its effect. 

It should be noted that the powerful action of ergot alkaloids 
is specifically on the smooth muscle of the uterus, and the smooth 
muscles of other viscera are not affected to any significant extent 
Ergometiinc increases the tone, rate and amplitude of rhyth- 
mic uterine contractions. The effect of ergot on the uterine mus- 
cle is particularly marked on the parturient uterus. 

Ergometrine maleate is given orally as a solution or as tablets 
in 1 mg. dose and its action on the uterus is manifest in about & 
minutes. For intramuscular injection, 0.5 mg. is used and it acts 
in about 4 minutes. By intravenous Injection, vigorous contraction 
^ of the uterus follows within one minute. The dose is 0.25 mg. 

Indications. (1) Primary Uterine Inertia. Ergometrine is con- 
traindicated during the first and second stages of labour as even 
small doses may produce tetanic contractions with disastrous re- 
sults. Gill and Farrar reported, in 1957, their experiences of dihy- 
dro-ergotamine, a synthetic preparation, in 43 eases of primary 
uterine inertia and claimed beneficial results in 34 cases. In spite 
of these successful results, synthetic or natural derivatives of ergot 
arc contraindicated during the first and second stages of labour. 

(2) Prior to Digital Evacuation of Uterus. Whenever digital 
evacuation for vesicular mole or inevitable abortion is necessary, 
an intramuscular injection of 0.5 mg. of ergometrine is preferably 
given to produce a sustained contraction of the uterus. It not only 
reduces the blood loss but also minimises the danger of perforation 
of the enlarged soft uterus. 

(3) To Reduce Blood Loss and Duration of Third Stage. It 
has become a routine with most obstetricians to give 0.25 mg. of 
ergometrine intraveneously or 0.5 mg. intramuscularly immediate- 
ly after the head is bom. There is convincing evidence that the 
amount of blood loss and the duration of the third stage is definitely- 
reduced by this prophylactic measure. The author in 1955 com- 
pared the results of 100 cases of normal labour treated by prophy- 
lactic intramuscular injection of ergometrine with 100 control cases. 
In the series without ergometrine, the blood loss was upto 5 oim- 
ces in 59 cases and upto 10 ounces in 94 cases. In the series with 
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ergomctrine, bbod loss was upto 5 oiuices in 80 cases and upto 
10 ounces in 93 cases. 

Postpartum Haemoirluige. Postpartum bleeding is the most 
important indication for the use of ergometrine. When atonic bleed* 
ing occius after the expulsion of the placenta, 0.25 mg. of ergome- 
trine is given intravenously. If the intramuscular route is pre- 
ferred, 0.5 mg. is injected. 

When bleeding commences while the placenta is still within 
the uterine cavity, manual removal of the placenta is preferable to 
injection of ergometrine. Ergometrine sometimes produces annu- 
lar constriction of the lower part of the uterus and, though the 
placenta may separate following injection of ergometrine, it will 
be retained above the annular constriction. Once the placenta is 
manually removed, ergometrine should be given to maintain pro- 
longed contraction and retraction of the uterus. 
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CHAPTER 4 


POSTMATURITY 

The term postmaturity refers to a condition in which preg- 
nancy is unduly prolonged beyond term. The chief factor for in- 
creased perinatal mortality in these coses is foetal anoxia result- 
ing from placental insufficiency. Hie foetus may die in utero be- 
fore the onset of labour, and is bom macerated; but, more fre- 
quently, the foetal distress, as a result of anoxia, occurs during 
labour, and, if severe enough, the foetus may be stillborn. A post- 
mortem examination of such a foetus is inconclusive, and such 
deaths are unexplained. 

The biggest problem is to differentiate a mere prolongation of 
pregnancy from postmaturity. Neither clinical observations nor 
radiological evidence affords any clue to the diagnosis of postma- 
turity. Even clinical appearance of the infant after birth is not 
conclusive. Examination of the placenta does not show any speci- 
fic changes. Clinical observations during pregnancy are so variable 
as to be of not more than relative value in the diagnosis of post- 
maturity. 

The prolongation of pregnancy is really a prolongation of the 
fertilisation-delivery interval, but mcnstruation-delivciy interval is 
the only figure that is available for use in practice. The practical 
difiiculty is to know the precise date of ovulation and fertilisation 
and, in practice, this knowledge is seldom available. Only in those 
cases where artificial insemination has been done or only one 
coitus has taken place during the menstrual cycle, is it possible 
to calculate the fertilisation-delivery period. In all o ther-cases, 
me nstruation-delivery interval by Naegele's rule of adding seven 
da^ and nine calendar months is the only available data to arrive 
at the expected date. -. In calculating the date of expected delivery, 
the regularity and duration of the menstrual cycle are important 

The height of fundus, the size of the foetus by palpation, and 
the date of quickening are not reliable, A deeply engaged head 
well applied to a thinned lower segment and a ripe cervix suggest, 
at least, a mature foetxis. 

The radiographic appearance of the centres of ossification, and 
the degree of ossification of the are also of relative value. The 
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ossification centre of the cuboid usually appears at term, and its 
appearance denotes probable maturity, but not necessarily post- 
maturity. 

Eifects of Postviaturity on Placenta. Degenerative changes 
talce place in the placenta as it ages. There is diminution of chorio- 
nic epithelium, the formation of endarteritis of the vessels within 
the villi, and increasing calcification, as the placenta becomes older. 

Transfer of oxygen to the foetus falls gradually as term ap- 
proaches, and falls very rapidly after term. This suggests that al- 
though a post-mature foetus may have enough oxygen for its rest- 
ing stage or for a short labour, it has little or no reserve for with- 
standing the stresses of a long or difficult labour. 

Effect of Postmaturity on Foetus. Statistical data reveal that 
perinatal mortality is greater in postmature cases, and that the more 
prolonged the pregnancy after forty weeks, the greater is the still- 
birth rate. Investigations show that there is a gradual fall in the 
oxygen content and oxygen saturation as term approaches. The 
oxygen saturation which at term is 60 per cent, gradually falls un- 
til a critical level of 30 per cent Is reaped when pregnancy is pro- 
longed to 43 weeks. From this it suggests that the foetus strives 
to maintain its oxygen supply by increase in the foetal haemoglobin 
level and the red cell count. Should labour be easy and ^ontane- 
ous, foetal distress does not occur, but foetal distress from 
anoxia is very hkely when labour is prolonged or difficult The 
only clinical manifestation of deficient oxygen supply is the pas- 
sage of meconium and the slowing of the foetal heart rate. 

Management, The clinical picture of poslroaturity is seldom 
clear cut, and therefore the management of each case must be con- 
sidered on its merits. However, from clinical experience and ex- 
perimental data it is evident that the danger to the foetus from 
anoxia is not great until pregnancy has been prolonged beyond 
forty-two weeks, and active treatment until then is not required. 
Again, most of the cases by this time go into labour. 

Viben pregnancy is prolonged beyond fortytwo weeks, medical 
induction, by giving two ounces of castor oil followed by an enema 
two hours later, is advisably done. If the cervix is 'ripe’ one can 
confidently expect labour to commence following this simple treat- 
ment. 

Medical Induction Combined Pitocin Drip. Admittedly, 
uterine contractions following pitodn drip reduce still further the 
Vgen supply to the foetus, but there is no danger in using pito- 



POSTilATURITY 


653 


cin drip to induce labour when pregnancy is prolonged beyond 
fortytwo weelcs. Once labour pains at regular ten minutes’ inter- 
vals set in, pitodn drip is discontinued so as to avoid precipitating 
foetal distress from prolonged anoxia. 

Induction 0/ Labour by Rupture of Membranes. Unless the 
cervix is “taken up” and admits a finger, it is inadvisable to rup- 
ture the membranes. A long cervix itself indicates that probably 
pregnancy has not yet reached term, and the hazards to the pos- 
sibly premature foetxis, both during labour and after birth, may 
prove to be of greater disadvantage than postponing induction. Un- 
less the head is engaged, ruptturc of membranes carries the possible 
risk of prolapse of the cord. The advantage of rupturing the ‘hind’ 
waters is that it gives an indirect opportunity of assessing the state 
of the foetus by noting, the presence or absence of meconium in 
the liquor amnii. The presence of meconium indicates that there 
is a dcAcicnt supply of oxygen to the foetus. 

Elective Caesarean Section. When pregnancy is prolonged be- 
yond forty-three weeks, delivery by caesarean section should be 
seriously reviewed. The oxygen supply by this time is just suffi- 
cient to keep the foetus alive in utero, and chances of stillbirth 
from further unavoidable reduction of oxygen supply during labour 
are considerable. In the case of an elderly primipaxa, or when 
there is a malprescntatlon of the foetus, or when there is clinical 
evidence of cephalo-pelvic disproportion, elective caesarean section 
is the treatment of choice. 



CHAPTER 5 


RADIOLOGY IN OBSTETRICS 

Radiological aid in diagnostic problems in obstetrics is invalu- 
able. However, it must be remembered that it is a supplement to 
and not a substitute for proper clinical evaluation. It should be 
used to obtain information unavailable by any other means. In- 
judicious use of radiology is not without harm. Radiation to the 
foetus in its early weeks may disturb its growth and, as far as 
possible, all radiological studies of the abdomen should be avoided 
during the hrst five months of pregnancy. As suggested by Ste- 
wart et al, there is also a fear that radiation received in utero in- 
creases the possibility of the newborn developing neoplastic disease 
in childhood. Due to the fall-out from nuclear explosions our atten- 
tion is being acutely focussed on the possible genetic damage caus- 
ed by x-rays by deranging <du:omosomal patterns in the maternal 
and foetal gonads and increasing gene mutation rate. According 
to Parlee, 80r to the gonads seems to be the dose that would double 
the gene mutation rate and hence should be considered alarming. 
Other estimates of this dose are as low as 30r or even less. Radia- 
tion reaching the maternal ovaries even during the multiple ex- 
posures required for pelvimetry is 1 to 3r. Foetal gonads receive 
a much smaller dose except in breech presentation or in inlet 
views. Diagnostic radiological procedures during pregnancy thus 
do not appear dangerous. Yet, as Berman and Sonnenblick say, 
all ionizing radiation, no matter how small the dose, is potentially 
hazardous genetically due to its cumulative effects. Hence an x-ray 
examination should never be undertaken without sound indications. 
Non-obstetric diagnostic radiology, like intravenous pyelography, 
should, if possible, be avoided during pregnancy to spare the foetal 
gonads. Besides, the amount of radiation during any radiological 
isi'estfgstha s&wAi be reduced Aj the atiatatum bs’ vssious jsesss 
like added filtration, higher kv, faster films, minimum number of 
films, reduction in the size of the field exposed and, last but not 
the least, elimination of re-takes by meticulous attention to techni- 
cal details. It must be empharized, however, that properly indi- 
cated diagnostic radiology should be undertaken without any hesi- 
tation. The following are some of the conditions which might need 
radiological aid. 
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Foetal Abnormalities 

Foetal malformations may be accidentally detected at radiolo- 
gical examination undertaken for other purposes. In cases of hy- 
dramnios, it is better to exclude foetal abnormalities to avoid the 
fruitless continuation of the pregnancy made so uncomfortable by 
the abnormal distention of the uterus. It is also a sound practice 
to rule out an abnormal foetus by radiological examination before 
undertaking a caesarean section. Advance knowledge of foetal 
abnormality may alter the management of the case. It must be 
emphasised that foetal abnormalities can very easily be overlooked 
in the x-ray picture unless a systematic study of the foetal skele- 
ton is always done as a routine practice. Hydrocephalus may be 
obvious by the large size of the head, characteristic forward bulging 
of the brow and the abnormally wide suture lines. However, in 
a breech presentation, the diagnosis of hydrocephalus should never 
be made from an anteroposterior plate because the head, being 
much closer to the x-ray tube than the rest of the foetus, appears 
magnified out of proportion. This fallacy can be avoided by ob- 
taining either a lateral or a postero-anterior picture. Anencepbaly 
can usually be made out easily by the absence of the vault of the 
skull (Plate I3B). InterrupUon of the normal curved contour of 
the foetal spine should arouse the suspicion of spina bifida. Foetal 
ascitis and hydrothorax may' be indicated by the splaying of' the 
ribs and the disturbance of the flexed attitude of the spine and the 
limbs, the latter diverging away from the trunk. This leads to the 
foetus assuming a “Buddha” position. 

Foetal Death 

The suspicion of foetal death aroused by the absence of ute- 
rine growth, foetal heart sounds and foetal movements may be 
confirmed radiologically by noting Spalding’s sign, extreme hyper- 
flexion or angulation of the spine, the collapse of the thoracic cage 
and free gas in the foetal vessels. Spalding’s sign consists of over- 
lapping of the skull bones at the sutures (Plate 139). As this is 
due to the shrinkage of the brain, it is not seen until a few days 
have elapsed after foetal death. Moulding of the head should not 
be confused with Spalding’s sign. Besides the fact, that moulding 
is never seen at the frontal suture, in moulding, overlapping of the 
hones is regular with the frontal and occipital bones depressed 
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under the parietal bones whereas overlapping of the bones is irre* 
gular after foetal death, in doubt, the radiograph should be 

repeated after a few days and, brides other signs, this will show 
that the foetal position is unaltered. A live foetris moves about 
and is not likely to be seen in the same position on radiographs 
taken at intervals of a few days. Free gas (nitrogen) in the heart 
and blood vessels of the foetus is demonstrable as early as 24 hours 
after foetal death. 


Diagnosis of Pregnancy 

Although foetal bones can occasionally be seen as early as 14 
weeks, the diagnosis of pregnancy by x-ray cxaniination is usually 
possible only after 16 weeks. Small foetal bones may be invisible 
against the dense shadows of the maternal bones of the lumbosa* 
cral area. Therefore, it is better to get an inlet view by placing 
the patient on an inclined plane of 25 to 30 degrees, or by using 
the semisitting position. As an alternative, the tube may be angl- 
ed 25 to 30 degrees towards the foot end of the table, or the patient 
may be positioned obliquely to displace the sacrum from the cen- 
tre of the pelvis. Although the presence of foetal shadow gives 
a positive diagnosis of pregnancy, its absence does not rule out 
pregnancy in the early months. Radiological examination is of help 
in differentiating pregnancy from pelvic tumours or from vesicular 
mole. Because of possible harmful cRects of radiation on the early 
embryo it is desirable to avoid radiological examination whenever 
possible. 


IVIutUplo Pregnancy 

When the diagnosis of multiple pregnancy is clinically doubt- 
ful, it can be confirmed or ruled out by radiological examination. 
Besides showing the number of foetuses, the radiological picture 
also gives their presentation (Plates 140 and 141). However, there 
axe fallacies in the radiological diagnosis of multiple pregnancy. 
These may be the result of faulty technique, use of films not large 
enough to include the whole of the abdomen, foetal movements dur- 
ing exposure, superimposition of the foetal shadows, and poor foetal 
shadows due to the small si re of the foetuses or associated hydram- 
nios. Conjoined twins may be accidentally diagnosed radiotogi- 
cally by finding; (1) the two beads at the same level, (2) the 




PI-138, AjiEncephalic monster with ascitis and hydrothoras (p. 655) 




Pl-129. Intrautenoe foetal death, (p. 655). 



PH40. Twin pregnancy; fct foetus presenting by vertex and second by 
breedi. (p. 646). 





PI>142. Breech with extended legs. (p. 657). 




PI-143. Transverse lie, thorax presenting, (p. 637). 




PJ-I44. Cystography. Lateral X-ray m a case of antenor placenta praevja. 
(P. 658). 
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PZ-145. Lateral X-ray showing anterior displacement of the head due to 
posterior placenta praevia. (p. 659). 



Pi>t4S. Osteomalacic pelvis with multiple fractures, (p CIi9) 




Pl-147 Lateral X-ray taken during labour showing moulding and engage- 
ment of the head, (p. GtiO). 



PI-148. Secondary deposits from choriocarcinoma 


the lungs, (p. 663) 
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shoulders at the same level, (3) the spines close to and parallel to 
each other and (4) the foetuses staring at each other in some cases 
of thoracopagus. , 

Presentation and Position 

Diagnosis of presentation and position may be clinically diffi- 
cult or, occasionally, even impossible if the patient has a large ab- 
domen, if she is obese, if the uterus is tense, or if she is uncoopera- 
tive. Even a vaginal examination may be inadequate for diagnos- 
ing presentation and position if the patient is in early labour and 
the hag of waters tense. An x-ray examination may be required 
in such occasional cases for excluding an abnormal presentation. 
Abdominal palpation in a primigravida having breech with ex- 
tended legs is often inconclusive and the diagnosis may have to be 
made radiologically (Plates 142 and 143). 

Estimation, of Foetal hlaturity 

The assessment of maturity of the foetus is important in clini- 
cal obstetrics when an induction of laboiir or an elective caesarean 
section is contemplated or when the possibility of postmaturity ari- 
ses. Apart from the fallacies associated with the estimation of 
foetal maturity from the date of the last menstrual period, the lat- 
ter is often not obtainable from the patients attending the antena- 
tal departments of our hospitals. Calc\ilation of the maturity from 
the fundal height is neither accurate nor always reliable. One 
naturally looks to radiology when faced with the problem of foetal 
maturity. The x-ray picture must be of good quality for the esti- 
mation of maturity, which is based on the appearance of the ossi- 
hcation centres and the measurements of the foetal head. The 
ossification centre for the lower epiphysis of femur appears between 
3Sth and 40th week, for the cuboid between 36th and 40th week, 
and for the upper epiphysis of tibia at 40th week. Roughly speak- 
ing, the biparietal diameter measures 7.6 cm. at 32 weeks, 8.3 cm. 
at 36 weeks and 9.5 cm. at 40 weeks. It must be added, however, 
that the criteria for the radiological diagnosis of maturity are 
not sharp enough, and all the clinical and radiological data should 
be intelligently' put together while esymating maturity. 

Placenta Fraevia 

Localisation of the placenta is of paramount importance in 
cases of antepartum haemorrhage. The conservative management 
42 
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(A) Indications /or pelvimetry with or without cephalome- 

try. 

(1) A primipara, especially an elderly one, with clinical sus* 
picion q£ contracted pelvis. 

(2) Malprcsentations like breech, face, transverse, etc where 
asse^ment of cephalopelvLc disproportion is important and the 
pelvis is clinically suspected to be narrow. 

(3) Midcavity and outlet contraction of the pelvis where 
clinical assessment is dilEcuIt. 

(4) Patient with a previous bad obstetric bbtory often deser* 
ves an accurate evaluation of her pelvis, 

(5) Cases of previous caesarean section where a thorough 
knowledge of the pelvis may be helpful in deciding in favour of 
vaginal delivery. 

(6) Radiological evaluation of the pelvis is often called for 
in the course of a labour which is not progressing normally. TTus 
evaluation is very useful in deciding between abdominal and i^ 
trumental delivery (Plate 141). 

(7) Postnatal pelvimetry may be desirable on occasions. Ibis 
will furnish an explanation for Uie dlfBculUcs experienced during 
the conduct of labour and also provide a useful guide for the man- 
agement of future labours. 

(B) Basis of cephalopelvimetry. 

Because of the divergent nature of x-ray radiations emanating 
from the tube, all pelvic and cephalic diameters, as seen on the 
x-ray plate, are magnified to an extent depending on their distan- 
ces from the film and the x-ray tube. In almost all the methods 
of pelvicephalometry the correction for this magnification is based 
on the principle of similar triangles, viz. the bases of similar trian- 
gles are proportional to their altitudes. 

(C) Methods of cephalopelvimetry. 

The following are some of the important methods in use today. 
They differ from each other in the way the corrections are made 
for the magnification of the pelvic and cephalic diameters as seen 
on the x-ray film. 

(1) Geometrical Methods. The distance of the particular 
pelvic diameter from the film and from the tube is found and me 
necessary mathematical calculations axe undertaken to deduce the 
correct diameter from the one measured on the film. Various in- 
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genious devices are developed to lessen or eliminate the drudgery 
of repeated calculations involved in this method. The use of tables, 
graphs (Hodges), slide rules (Snow; Schwartz; Kendig), obste- 
trical calculator (Snow) , and nomogram (Ball) arc some of these 
devices- 

(2) Instead of undertaking the calculations, the film may be 
placed in a dummy apparatus and the path of the rays reconstruct- 
ed by using threads. The diameter can be measured by noting the 
distance betu’ccn the appropriate threads at the level correspond- 
ing to that occupied by the diameter when the picture was taken. 

(3) Isometric Afethod {Thoms). A metal ruler scale, with 
perforations or notches cut at 1 cm. intervals, is placed in the 
plane of the diameter to be measured. The ruler undergoes the 
same distortion as the diameter and the corrected diameter can 
bo deduced from the ruler as seen on the him. While taking late- 
ral plate, the ruler may be kept along the vertebral column or be- 
tween the thighs in the genital fold. For inlet plates also, the ruler 
may be used with some modification but the use of Thoms grid is 
better. This has perforations at 1 cm. intervals. 

(4) ParaUex Afethod. The principle of parallcx is made use 
of. Two exposures arc made with a known tube-shift between 
them. The parallcx shift of the diameter as noted on the radio- 
graphs is utilised for the mathematical calculations to obtain the 
Corrected pelvic diameter. This method is favoured by Hodges and 
Ledoux. 

(5) Precision Stercoscopi/ of Caldwell and Molot/. Radiogra- 
phs are taken with a known tube-shift between them. They are 
viewed in a specially constructed apparatus, the Moloy precision 
stereoscope, so that a phantom image of the pelvis is seen by the 
observer. Tlie necessary diameters can be directly measured over 
the phantom image. 

(D) Technique of Pelvicepkalometry. 

The number of x-ray films required, the positioning of the 
patient for the different pictures and the exact technical details 
depend on the method of pelvicephalometry chosen. However, the 
following are the views of the pelvis most commonly utilised: 

(1) Lateral View. This is best obtained with the patient 
standing erect A centimeter metal ruler (Isometric Method of 
Thoms) is placed along the vertebral column or between the thighs 
in the genital fold. Superimpodtion of the acetabulae in die pic- 
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ture indicates correct positioning of the patient. The anferoposte' 
lior diameters of the pelvis at any plane can be easily obtained 
from the film. The shortest diameter of the foetal head or its dr*’ 
cumference can also be measured. The inclination of.the pelvic 
brim, bteral bore of the pelvis, the inclination and the curvature 
of the sacrum, the size of the sacrosciatic notches, the posterior 
projection of the ischial spines, the level of the foetal head and the 
manner of its engagement arc some of the additional informations 
obtained from this view. 

(2) Brim or fnict Vtcto. The patient is sitting in a reclined 
position so that the tip of the fourth lumbar vertebra and the top 
of the symphysis pubis are at the same horizontal level. The pel- 
vic brim is now parallel to the film. The correct positioning of the 
patient is indicated by the superimposition of the upper and the 
lower pubic rami and the obliteration of the obturator formina. 
The -transverse diameter of the inlet and the bispinous diameter 
can be measured. Besides, the shape of the pelvic inlet can be 
studied. Heavy irradiation of the foetal gonads is a great disad- 
vantage of this view. 

(3) Anleropostfirioj* or Frontal Vtcui. This can be obtained 

\vilh the patient standmg erect or lying supine. Transverse dia- 
meter of the inlet, bispinous diameter, biluberous diameter, 
and the diameter or the circumference ’of the foetal head can be 
measured and the splay of the lateral pelvic walls can be studied 
from this view. Unfortunately, the ischial spines are very often 
obscured by the ileopubic bones. ‘ ' 

(4) Outlet View. In Cbassard and Lapiae’s method, the 
patient sits on the cassette at the ^ge of the table and bends sharp- 
ly forward. The tube is placed vertically above the film and direct- 
ed to the sacrum. In the method of Caldwell and Moloy, the pati- 
ent hes supine and the tube is directed to the pubic arch at an 
angle of 45 degrees. The biluberous diameter and the angle of the 
pubic arch can be measured from the outlet view. 

(E) Radiological Prognosis of Labour. 

The ultimate aim of pelvicephaloraetry is to arrive at a prog- 
nosis of the outcome of labour. Once the pelvic and the cephalic 
diameters are obtained by any of the various methods outlined 
above, the prognosis can be worked out by one of the many me- 
thods referred to below. It must be remembered, however, that, 
besides the lengths of the dUIerent diameters of the pelvis and the 
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foetal the shape and aitthitecture of the pelvis must also be 

taken into consideration. 

The simplest approach to the problem of prognosis is to con- 
sider the lengths of the important pelvic diameters, like the true 
conjugate. However, as is well known a narrowing of the antero- 
posterior diameter is often adequately compensated for by a wide 
transverse diameter at that plane and vice versa. Hence, it is bet- 
ter to take into consideration the capacity of the pelvis at that 
plane rather than an individual diam/^ter. Weinberg et al use the 
sum of the anteroposterior and transverse diameters as an index 
of the capacity of the pelvis at the particular plane, while Mengert 
uses the product of the anteroposterior and transverse diameters 
as an index. Nicholson calculates the area of the brim to 
evaluate its capacity. Molr has constructed forecast 
graphs for the different pelvic planes. On these graphs the pelvis 
in question can be ‘pinpointed* after its anteroposterior and trans- 
verse diameters are known and its position compared ^mth the 
‘difScuUy level* line for the size of the foetal head in question. In 
therprecision stereoscopy of Moloy and Steer, circular disks re« 
presenting the foetal heads with different biparietal diameters are 
compared with the different pelvic planes as seen on the phantom 
image of the pelvis. Ball compares the volume of the foetal head 
with the volumetric capacity of the smallest diameter of the pelvic 
plane. 

. (F) , Limitations of Pelvicepkalometnj. 

By pelvlcephalometry one can find out the presence and the 
degree of disproportion between the size of the foetal head and 
the capacity of the pelvis. It is possible to know whether the pas- 
sage of the head is likely to be obstructed by the bony pelvis, the 
level of such obstruction and the degree of obstruction. It must, 
however, not be lost sight of that relative proportion of the foetal 
head and the pelvis is but one factor contributing to a normal vagi- 
nal delivery. There are other no less important factors like ade- 
quate uterine action, mouldabllity of the foetal head and the be- 
haviour of the cervix. It can, therefore, be easily realised that 
pelvlcephalometry cannot predict the outcome of labour. 

Chest X-ray 

Apart from being useful in the diagnosis of diseases of lungs, 
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pleura, heart etc., a chest x>ray is often called for to detect 
secondaries in cases of choriocarcinoma (Plate 14S). 
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CHAPTER 6 


PHYSIOTHERAPY FOR CHILDBIRTH 

AutC'Natal and Relaxation Exercises: 

The purpose of these exercises are 

1. To help the mother to relax and by doing so, ensure a 
minimum of discomfort. 

2. To teach the correct posture during pregnancy and thus 
avoid backache and the feeling of “tiredness’*. 

3. To teach the mother which muscles to use during labour, 
also which not to use. 

Ante-Natal Exercises: 

These are recommended by the doctor in normal cases from 
the 4th month onwards. There are nine such exercises generally 
used. 

1. Pelvic rocking. 

2. Pelvic floor contracUons 

3. Squatting. 

4. Ankle exercises. 

5. Deep breathing. 

6. Panting breathing. 

7. Pushing breathing. 

8. Posture. 

9. Relaxation. 

1. Pelvic Rockiag; The aims of which are as follows:— 

1. To stretch pelvic muscles. 

2. To strengthen abdominal muscles — very important. 

3. To stretch the tight ligaments of the Pelvis. 

4. To prevent backache. 

5. To increase the circulation to all parts of the body. 

6. To control Pelvic tilt. 

To commence;— 

Lde on the floor with arms at the sides, knees bent up, so that 
the feet are dat on the door near the buttocks. 
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JVfouement: — 

lighten the buttocks and pull in the abdomen so that the small 
of the back presses hard against the floor. The lower ribs should 
feel as though they are being pushed down towards the thighs. 
Then relax, and lift the small of the back, making it “hollow”, so 
that the buttocks are on the floor, and the small of the back and 
the back of the lower ribs are off the floor. 

Practice : — 

Do this 5 or 6 times in the mornings and evenings, more if 
you have backache or feel stiff. Practice also in another starting 
position, such as, sitting on the floor, or on a stooL This exercise 
is useful during the 1st stage of labour, in between contractions, if 
there is a lot of backache. 

2. Pelvic Floor Contractions: The aims of which are as fol- 
lows>- 

1. To strengthen the pelvic floor muscles. - • ■ • 

2. To prevent dribbling of urine. 

3. To prevent prolapse of haemorrhoids. 

To commence: 

Lie on the floor with ankles crossed. 

Movements: 

PuU in the muscles in between the legs in front as though try- 
ing to stop urine passing. Keep the abdominal muscles flat by 
pulling them in. Pull in the muscles of the buttocks, especially the 
lower half, so that the labial cleft is nearly or quite closed, as if 
trying to stop from passing a stooL 
Practice: 

Anytime during tfie day— 5 or 6 times especially, wien cungib' 
ing, laughing and sneezing, more so if you tend to dribble urine 
during these times. 

3. Squatting: The aims are 

1. To stretch the joints of the pelvis. 

2. To stretch the pelvic floor muscles. 

3. To stretch the abductor muscles of the t 
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To commence: 

»!. Stand in front of a small heavy table, the bed (if it is firm) 
or the.bath, with feet at least 24 inches apart. The feet should be 
straight, not turned outwards, and the heels resting on the ground. 

Jllovemcnts: 

' ‘ Put the hands close together and hold on to the bath, or table, 
■with the elbows bent. Slowly bending the knee outwards, go down 
until the buttocks arc nearly touching the floor. Use the elbows 
to push out the knees further. Push the buttocks up and out, then 
slowly stand up again. Watch for the tendency of the feet to turn 
out and the heels to rise ofl the floor. 

Practice: 

Do 'this exercise 3 times once a day. Holding on to the bath 
is the best way. 

4. Ankle Exercises: The aims this time arc 

1. To strengthen the muscles of the ankles and feet, 
i ' 2. To help the blood circulation of the feet. 

To commence: 

J2e on the floor. Bend the ankles up and down, in and out 
and in a circle.- 

Practice: 

Do this 5 or 6 times during the day and even while sitting. 

5. Panting Breathing: The aims of which are 

■ ^ . 1. To help in the first stage of labour when the contra- 

tions are strong and close together. 

. 2. To give the uterine muscle an adequate supply of blood 
and oxygen. 

. 3. To prevent yourself from>pushing down. 

: -4. 'To prevent strain on the cervical ligaments and tissues. 

To commence: 

. 'lie bn the floor with arms at the side. 
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Movements: 

Take a quick breath in and then out pushing the top of chest 
up and down. Do it quickly with the accent on the breathing in. 
Feel your top ribs and chest rising each time you breath in. 

Practice: 

Any time during the day — 5 or 6 times. Change the starting 
position, so that you con do it in any position. 

6. Deep Breathing*. (Lateral Coastal breathing): The ^ms are 

1. To increase the blood circulation to all parts of the 
body. 

2. To prevent the chest wall and abdomen from being 
held rigid. 

3. To prevent pain sensation when contractions occur. 
To Commence: 

Lie down, arms at the sides. 

Afouements: 

Inspiration: Take a breath in with the mouth open, and feel 
the sides of the ribs round the waist move outwards as though 
trying to push your brassiere or belt tight. 

Expiration: Let the ribs fall back, like a sigh, keep your 

mouth open. Then let a little more air out as though blowing a 
candle but not enough to put it out. 

Practice: 

Do this lying down, standing, sitting, walking 5 or 6 times. 
This exercise should not be done too often at the beginning, other- 
wise you may become dizzy. Practise whenever you feel painless 
contractions or the abdomen hardening during pregnancy, also if 
the baby kicks a lot at night. "When true labour contractions start, 
you will automatically start deep breathing, either stand, sit or lie 
down, when the contractions finish then stop deep breathing. Start 
deep breathing immediately physical signs of labour be^ then 
you will find you can set a pattern and rhythm of breathing for the 
contractions. Breathe slowly and deeply at first, as the contractions 
get stronger, make the breathing quicker and shallower, when the 
contractions finish, make the breathing again deeper and slower. 
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At the end of the contraction 2 or 3 big deep breaths help to re- 
move any painful sensaUon still there. 

7. Pulling Breathing: The aim is to aid in delivering the 
baby. 

To commence: 

Lie on the floor, arms at the sides v/ith the elbows slightly bent 
Knees bent up and feet resting on the floor. 

JifoueTnents: 

Take a deep breath in with the mouth open, close the lips tight 
to keep the air inside and push down as though trying to expel a 
constipated stooL Push down for a reasonable length of time, then 
open your mouth and let the air out Take another quick breath 
in again, close your mouth and push down again. Feel you are 
pressing from above downwards with the air. Tbe abdominal mus- 
cles should be tight and pressure from front to back, so that re- 
sultant force is downwards and backwards towards the buttocks, 
relaxing the pelvic floor muscles when pushing. You will get several 
pushes to one contracUon. 

Practice: 

Once or twice a day only, when bowels arc full, to pass a stooL 

8. Posture; Even though you are pregnant, still watch your 
posture. 

1 . Avoid putting cushions behind your back when sitting. 

2. Sit on a straight backed chair, not a low reclining 
chair. 

3. \Vhen standing hide as much of the abdomen as you 
can by tightening the muscles of the abdomen and 
buttocks. 

4. Do not wear too tight clothing around the waist as 
this might cause swelling of the hands and feet but do 
not have your skirts too loose, as this will tend to make 
you push out your abdomen to hold up the skirt. 

5. Remember to keep your legs fairly close together 
when you walk, so you don’t “waddle” from side to 
side. 
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9. 'Kclaxatiou: The a?n> is 

1. To gain control of the emotions and prevent nervous 
fatigue. 

2. To gain control of the physical side (muscles) and 
prevent physical fatigue. 

Method of Heloxation: The room should be pleasant, comfort- 
able and warm. 

To Commence'. 

Lie on either side, half over on the abdomen. If on the right 
side the right shoulder on part of the pillow, with the right arm be- 
hind the back, the right leg straight. Bend your left knee and have 
a small pillow under it. Bend the left arm up in front of the face. 
Your clothes should be loose, glasses and ear-rings to be removed. 
The bladder and bowels should not be too full 

Start at the feet and consclomly think of letting muscles re- 
lax. Tighten your toes, then think of “letting them go”. Working up 
the body, let the legs feel heavy, the thighs and buttocks, 'let the 
hips go slack, and the knees sink into the pillow. Hien rel^ the 
small of the Isack, waist, abdomen and chest. Take a small breath 
in and sigh it out slowly, feeling the whole body sink into the floor. 
Repeat 4 or 5 limes. Tbink of the shoulder, let the arm in front 
go further out and the hand rest loosely on the floor. Let your 
neck and head sink into the pillow, relax the jaw and do not clench 
your teeth. Shut your eyes and let your facial muscles go. 
Practice: 

Every day, whenever you feel tired. Do not go on too long 
learning to relax at the beginning say 10-15 minutes. Get up 
slowly after relaxation so that the circulation has time to adjust 
itself. 

If you have cramps in the legs, move the legs about, do not 
wait too long before moving your legs because they can become 
painful and difficult to control 

One month before delivery, you will be taken to see the deli- 
very room, and given a talk on the stages of laboiu*. So that you 
know exactly what to do when labour commences. 

Post-Notal Exercises 

These can be taken, whether it was a normal delivery, forceps, 
caesarean, and can still bo done if you have perineal sutures. 
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The aims of the exercises are: — ' ‘ ' 

1. To improve the vcnoiis circulation and prevent phle- 
bothrombosis. , . .1 

' 2. To stimulate the circulation in the pelvic vessels and 
so aid involution. . • 

3. To restore the tone and strength of the abdominal an(i 
pelvic floor muscles. 

4. To strengthen the ligaments of the pelvis and increase 
the flexibility of the joints of the spine. 

5. To encourage good posture. 

After delivery after you have had a rest: 

1. Ankle exercises as for ante>nataL- 

2. Deep breathing as for ante-natal. 

You should feel as though you take a breath in, and then' let 
as much air out as you can. As though you are trying to blow a 
balloon up and put as much air in it as possible on one breath. You 
should feel the lower ribs and upper abdomen come in and flatten. 

These two exercises should be done 5 or 6 times each every 
hour. 

1st Day alter delivery after one night's sleep: 

Repeat 1 & 2 and add to it 

3. .Pelvic floor contractions as for onte-natol. 

4. Pelvic rocking as for ante-nataL 

Make sure now that all the air is out of the chest, when tigh- 
tening the abdomen and buttocks. 

5. Lie on the abdomen, with a pillow under the bead and 
another vmder the tower chest and abdomen. Make sure 
there is no pressure on the breasts. You should stay on 
the abdomen at least for one hour every day and at night 
if you feel it is comfortable. Do not do this if you have 
had a caesarean. 

6. ■ Measure the waist-line, and again every week until you 

are back to your original measurements. 

2nd Day after delivery: 

Repeat (1-5) and if you had a caesarean continue the same 
exercises for two days more and then start on the other ones. 
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7 . lae on the bed with tbe knees bent up and icet flat on the 
bed. 

Press the small of the back dovm, tigbteiung the abdomen and 
the buttocks. Keep them tight and flat Lift the head and stretch 
the hands towards the knees. See ^at the air is out of the chest 
and the abdomen stays flat Do not try and reach too far in the 
beginning with the hands. 

8. Lie on the bed with the knees bent up and feet flat on the 
bed. 

Press the small of the back down, tightening the abdomen and 
the buttocks, then lift the small of the back and buttocks off the 
bed. As you again lower the back to the bed, tighten the abdomen 
and buttocks, and curl up the lower spine to touch the bed. Then 
relax the abdomen and buttocks at the end. 

These exercises should now he practised 5 or 6 times each one, 
after each feed of the baby. So that they are done 5 or 6 times in 
the day, hut do not go on too long at one time. 

3rd day after dclivczy: 

Repeat (1 to 8) 

9. Lie on the bed with the knees bent and the feet flat on the 
bed. Press the small of the back down, tightening the 
abdomen and buttocks, hft the head and stretch one hand 
to the opposite knee. 

4th to the 7th day after delivery; 

lYhen allowed out of bed correct your posture. Practice 
the pelvic rocking exercises (4) now sitting up. 

When you go home practise the exercises on the floor. Go 
back to wearing tight clothes so that you can see what 
your figure looks like and it will remind you to hold your 
abdomen and buttocks tight. 

2nd Week after delivery: 

Repeat (1 to 9) 

10. Sitting on a stool with the feet flat on the ground, knees 
together. Tighten the abdomen and buttocks bend the head 
and trunk down to touch the head on the knees. t<et the 
arms hang loosely at the sides. Come up slowly, uncurling 
from the small of the back, and the head up last 

11. Sitting on a stool with the feet flat on the ground. Knees 
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together and the hands on the hips. Turn the head and 
trunk from left to right several times. 

12. In the same position, now bend the head and trunk to one 
side only. Sit up and bend to the other side. 

13. lie on the floor on the abdomen, arms at the sides. Lift 
one leg up behind keeping the knee straight and the toes 
pointed. Do the same with the other leg and then both 
legs. 

14. Measure the tvaist line and hips and check the weight to 
see that you are not gaining any more. 

4th Week after delivery: 

15. Walking on the toes, feet together jumping up and down, 
then bend the knees and touch the floor with the hands. 
Stride jumps (feet apart and together) 

Walk jumps (feet forward and backwards) 

16. Stand with the feet apart, and stretch the arms and hands 
to one side at shoulder level. The knee should be bent 
on this side. Swing the head and trunk down to the 
ground from one side to the other, and bend the other 
knee now. The bands should move along the ground from 
one foot to the other, and then come up. 

17. Repeat the same, but instead of swinging from side to side, 
make one big circle with trunk stretching the arms, above 
the head, to one side, down to the ground and then up to 
the other side. Make sure the knees are bent, when going 
down to the feet. 

6th Week alter the delivery — not before: ■> 

18. lie on the floor. Press the small of the back down, tigh- 
tening the abdomen and buttocks and keep tight. Bend 
the head forward and sit up. The small of the back should 
be the last to come off the floor. Going down, push the 
small of the hack behind, tightening the abdomen and but- 
tocks and then slowly lower the trunk back to the ground. 
The head should be the last to touch the bed, and when 
down, then relax the abdomen and buttocks. 

19. Ue on the floor, with the knees bent up and the feet flat 
on the floor. Press the small of the back down, tighten 
up the abdomen and buttocks. Lift the feet off the floor 
and bend the knees up, ffien straighten the legs bicycle 
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them in the air slowly. They should make os big a circle 
os you can going right down till the foot is just an lach 
of the floor. Feel as though you can only just toudi the 
pedals with your toes, so that you push out as far as 50a 
can with your legs. Practise it only two or three times 
with each leg, then rest and start again. 

To Prevent Backache and Overstrain Back 

Avoid stooping or bending of the back too much, especially 
never do it with the knees strai^l Vilhen lifting a child from the 
floor or anything heavy from a low table, put the feet one in front 
of the other, and keep the back straight and bend the knees. Draw 
the child close to you, and stand up by straightening the knees. 
Do the same when putting anything on the floor. 
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SECTION XIII 


THE NEWBORN 


CHAPTER 1 

PHYSIOLOGY AND MANAGEMENT 

The newborn infant makes a number of physiological adjust- 
ments for its survival as an independent being. The most vital 
changes involve the respiratory, circulatory, digestive and urinary 
tracts. 

Tiio respiratory tract must start functioning immediately after 
birth. The mechanism initiating the first breath is not entirely 
known, but it is presumed that the high carbon dioxide level in the 
blood stimulates the respiratory centre. The first respiratory move* 
ments produce Inflation of the lungs particularly at the apices and 
anterior aspect. It takes a few days or weeks to bring about full 
expansion of the lungs. Cyanosis is common if the rate and depth 
of respiration are irregular. This occurs more frequently in pre- 
mature babies. Aspiration of amniotic fluid containing vemix 
caseosa, lanugo and desquamated epithelium is fairly common. The 
air passage, therefore, should be cleared as soon as the baby is 
delivered. This explains the high incidence of respiratory tract 
infections in the newborn. The presence of a pulmonary infection 
cannot always be clinically detected, though it might be suspected; 
but autopsy evidence has been found in a number of cases of neo- 
natal death. 

The circulatory system undergoes important anatomic and phy- 
siologic alterations consequent to the onset of respiration. In the 
foetus, oxygenated blood carried by the iimbilical vein is shunted 
from the right auricle into the left auricle through the foramen 
ovale, while a small portion enters the right ventricle, pulmonary 
artery, zind through the ductus arteriosus, enters the aorta. Ven* 
ous blood is carried back to the placenta through the umbilical 
arteries. Once respiration begins the pulmonary vascular bed ex- 
pands, as the lungs take up the function of oxygenation. The fora- 
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men ovale and ductus arteriosus are physiologically closed soon 
after birth, and become obliterated within 2 to 3 months. 

The cardiac rate in the sleeping newborn baby is about 120 
per nunute. The normal blood pressure at birth is 55 mm. Hg. 
systolic and 40 mm. Hg. diastolic. The systolic pressure gradually 
rises to 75 or 80 by the end of the first month. 

Changes in the blood are mainly related to destruction of the 
excess red blood corpuscles which are not required once efficient 
oxygenaUon is established. The red blood cell count in umbilical 
vein blood is 6-7 million per c. mm. and the hemoglobin percentage 
varies from 17 to 20 G. per cent. By the tenth day of life, the hemo- 
globin usually falls by about 10% of the birth value. Late nor- 
mobl^ts are usually seen in the peripheral smear and in the num- 
ber of 5 per 100 white blood cells. The normal reticulocyte count 
in the first few days is 2-6%. A high reticulocyte count and an in- 
cre^e in the number of normoblasts are seen in hemolytic disease 
of tho newborn. 

^10 digestive system begins functioning after birth. A normal 
newborn is able to suck and swallow well. Prematurity, intracra- 
nial injury, and abnormalities like harelip and cleft palate are the 
causes of poor sucking and swallowing. Dentitio precox or teeth 
at birth are occasionally found. They have no roots and are usual- 
ly shed within the first month. The stomach capacity at birth is 
20 ml. to 30 ml., increasing rapidly to 100-120 ml. by the end of 
the first week. The emptying time of the stomach is about Uiree 
ours, and feeds should therefore not be given at shorter inter- 
vals. Hydrochloric acid in the stomach is present at birth but re- 
mains low during the first two months. The digestive enzymes in 
the intestines aro present from birth, though amylase secretion is 
somewhat deficient to start with, and the infant is capable of digest- 
ing proteins, fats and carbohydrates. 

The stools undergo normal transitional changes. During the 
first three to four days, meconium is passed— dark green, thick and 
viscid consisting of mucus, intestinal secretions, vemix and des- 
quamated epithelial cells. They gradually become greenish brown 
in colour, thin and sour smelling. By the 8th or 9th day, the stools 
of a breast fed baby are of a golden yellow color and have a thin 
pasty consistency. An artificially- fed infant has stools which are 
paler in colour, and somewhat drier. During the first week, the 
baby has as many as six to seven stools daily, often one after every 
feed. By the end of the second week it has three to four stools 
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daily. 'Hie number of stools is usually fewer in a bottle fed baby. 
Many an infant is considered to have diarrhoea if one is unfamiliar 
with the nature and number of stool normally passed during the 
first 2 weeks of life. It is unfortunate to see a baby who is actually 
doing well on his mother’s milk, weaned unnecessarily early because 
of a mistaken feeling that the breast milk is either excessive or 
inadequate, or not tolerated by the baby. The initial greater fre- 
quency of stools has been attributed to irritation of intestinal mu- 
cosa by the milk, and to the first invasion of the intestine by bac- 
teria. 

The liuer of the newborn infant is anatomically proportionately 
larger though it is physiologically immature. The excretion of bile 
is slow and inefficient. The enzyme systems are not fully developed. 
The liver and spleen retain their erythropoietic function. 

Urogenital system. The kidneys do not start functioning fully 
till the end of the first week. During the first few days urine is 
passed infrequently. Some cluldren do not micturate at all in the 
first 24-48 hours. Excretion of salt is imperfect in the first few 
days and accordingly salt solutions should be administered spar- 
ingly to a newborn infant. Occasionally the urine may be coloured 
pink. This is presumed to be a result of uric acid infarcts in the 
kidney. The excessive uric acid production is due to the destruc- 
tion of leucocytes. Mild albuminuria is sometimes seen and is a 
transient phenomenon. 

Girl babies often have a small amount of whitish secretion 
from the vagina and at times even bleeding per vaginam. Folli- 
cular hormone from the maternal circulation is responsible. The 
bleeding usually occurs on the 3rd or 4th day and lasts for 2 to 3 
days. No treatment is required. Breast secretion is sometimes 
found due to the same cause and it too subsides spontaneously. 
Efforts to extract it are inadvisable and promote the entry of in- 
fection. 

Central Nervous System. The cerebral function is not fully de- 
veloped at birtli. The baby wakes and cries when hungry, wet or 
uncomfortable, but otherwise sleeps through the day and night, 
unaware of its surroundings. It is not until the end of the second 
month that the child becomes more active, wakeful and interested 
in the world around him. It is able to distinguish light and dark 
but cannot focus its gaze on any specific objects. Many babies 
appear to have a squint when they are bom. Not until the third 
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mouth do they develop adequate co-ordination of the muscles ol 
the eyeball to follow moving obiecls. The infant is said to be un- 
able to hear until the eustachian tubes are aerated. Pain sensa- 
tions are better tolerated now than later. Crying is the response 
to excessive heat or cold. Feeding and sleeping habits and condi- 
tioned redexes develop rapidly showing that the infant is able to 
learn fast. 

The deep reflexes are not always easy to elicit. A certain 
amount of rigidity is normal at birth. Ankle clonus is an abnor- 
mal sign and is helpful in distinguishing rigidity that is nonnal 
from that which is excessive and a result of brain damage. The 
plantar reflex is variable and the Babinski phenomenon may be 
present in a normal infant. The cremasteric reflex is vigorous, 
though the abdominals are inconsistent. The pupils respond to light 
with constriction followed by dilatation. The Moro reflex should 
be present in all normal infants. Its absence is indicative of in- 
tracranial damage. It is elicited by any loud noise or by thumping 
firmly on the mattress on either side of the baby, in response to 
which, the baby extends and abducts its limbs and then adducts 
them in an action like an embrace. 

Changes in Shape and Size of Head, The child is usually' 
bom with some evidence of moulding which disappears by the third 
or fourth day. The caput succedaneum which is the oedematous 
area of the presenting portion of the scalp also clears in a few 
days. Cephalhematoma is an area of subperiosteal hemorrhage over 
the parietal bones and may fake one to eight weeks to clear up 
depending on its size. None of these conditions have any lasting 
effect on the shape or size of the head. A depressed skull fracture 
resulting from birth trauma ra n cause permanent damage unless 
well treated. Dehydration will caiise the skull sutures to overlap 
and hydrocephalus wU have the reverse effect Occasionally in a 
premature infant or even a term infant of a mother with osteoma- 
lacia, the sutures may give a false impression of being widely sepa- 
rated. In these cases the circumference of the skull is within nor- 
mal limits and the anterior fontanelle is not bulging. The sutures 
appear separated because the bones are not completely calcified. 
With administration of vitamin supplements calcification proceeds 
normally and by the age of two months the sutures are in apposi- 
tion. 

Weight. The average weight of a mature full term infant is 
3.3 kg. Those with birth weight less than 2.3 to 2.5 kg. are con- 
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sidcred premature. Normal infants can have birth weights upto 4 
to 4.5 kg. Larger infants suggest prolonged gestation or the pre- 
sence of diabetes in the mother. In some instances a prolonged 
pregnancy may result in loss of weight During the first four to 
five days most babies lose upto 105 ^^ of their birth weight, and as 
lactation sets in, the birth weight is regained some time during the 
second week. The weight loss is due partly to a low intake and 
also to loss through the passage of stool and urine and perspiration. 
The birth weight of the infant is said to be dependent on the race, 
health and stature of the parents. Infants of women who are un- 
dernourished or ill are often below average in weight. The average 
birth weight of children bom at the Nowrosjee tVadia Maternity 
Hospital, where the patients are from the lower socio-economic 
groups is 2.8 kg. On an average, from the lOlh day on, the 
baby gains 220 to 250 gms. every week although individual varia- 
tions arc frequently found. Some babies take a longer time to 
start gaining, but in the absence of actual illness, this need not 
cause concern. Attempts to force feeding wUl only cause gastro- 
intestinal upset. . ^ 

Length. The length of babies bom at term varies between 48- 
52 cm. The upper segment of the body measured from the top of the 
head to the symphysis pubis is longer than the lower. The propor- 
tion of upper to lower segment is about 1.7 to 1. The head circum- 
ference is 34 cm. at birth, and increases by 2.5 cm. by the end of 
the first month. The head forms 25% of the body length and is 
obviously proportionately longer than it is later os the child grows. 
At birth the chest circumference is usually 2-3 cm. less than the 
head circumference. The umbilicus Is situated below the mid-point 
of the body. The span across both arms is greater that the body 
length as the arms are longer than the legs. The foot length is just 
over 8 cm. Both fontanelle are open at birth hut are of variable 
size. The posterior fontanelle fust about takes a finger tip and the 
anterior fontanelle is approximately 2.5 by 2 cm. 

Temperature. The body temperature of the fetus at birth is 
higher than that of the mother, but drops by 1-2* soon 
after. The temperature can fluctuate easily. Because of the grea- 
ter surface area compared to its weight, the baby can lose heat by 
radiation very easily, and therefore should be well covered when 
the atmospheric temperature is low. Occosionally a newborn infant 
may have a rise in temperature on the second or third day, parti- 
cularly in hot weather. This is a dehydration fever due to insuffi- 
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dent fluid intake and is casBy corrected by offering water fit- 
quently to the infant 

Bletabolism. Since the fetus is supplied by prepared nutrient 
material from the placental blood and the energy requirements are 
low, the metabolic rate is also low. Immediately after birth, the 
metabolism rises, but falls soon after, to increase again by the 5th 
^y. From then on the metebolic rate is more rapid than in adults. 

amount of nutrition required is proportionately greater to al- 
low for growth in addition to maintenance and the amount neces- 
sary for crying and muscular activity. 

Care of Neivbom Infant 

Respiratiou. As soon as the baby is bom it should be received 
on a sterile towel and kept warm. The establishment of respira- 
Uon is the most important factor requiring attention. A normal 
mil term infant will cry immediately after delivery, thus eslahlish- 
ing extrauterioo respiration with aeration of the lungs. The baby’s 
colour rapidly changes from dark purple to bright pink 

Whenever possible, before the baby takes the first breath, 
mucus from the pharynx should be gently removed with a cathe- 
ter to prevent aspiration into the lungs. Oxygen inhalation by 
mask or funnel should be started if spontaneous breathing is delayed. 
If the condition still does not improve it is worth passing a stiff 
rubber catheter into the trachea using a direct laryngoscope, and 
aspirating any inhaled material or mucus plugs which might be 
obstructing the trachea. Introduction of oxygen directly through 
the tracheal catheter under controlled pressure should only be 
undertaken by somebody with experience in the technique, as risk 
of alveolar rupture is high. Hiere are various types of mechanical 
resuscitators devised to initiate respiration until the baby breathes 
spontaneously. Their usefulness depends^ upon the dexterity and 
speed with which they are used. Zntxagastric administration of 
oxygen has been tried. Its effect if any lies in stimulating respi- 
ration. Little oxygen is absorbed from the stomach, certainly not 
enough in itself to provide adequate oxygenation. Drugs like 
lobeline and coramine have limited usefulness. Alpha lobeline in 
a dose of 3 mgm, is probably best for babies whose mothers have 
received large doses of sedatives during labour. 

Cord. The umbilical cord should be divided after pulsations 
cease, in the case of noiroal infants. If the baby is su^ected of 
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having hemolytic disease, the cord should be ligated immediately 
to prevent more antibodies from entering the child’s circulation. 
In the case of babies bom after difficult labour, or any infant v/ho 
does not breathe or cry spontaneously, it is wiser to cut the cord 
quickly and concentrate on establishing respiraUon as soon as pos- 
sible. Approximately 100 ml. of extra blood enter the child’s 
circulation if the cord is ligated after pulsations cease. The cord 
usually drops between the 7th and 10th day. 

Bath. It is customary to give the baby a bath within a few 
hours after birth to remove the vemix and blood. In some coun- 
tries, this practise is being given up in maternity hospitals, as they 
believe that it leads to a greater incidence of staphylococcal infec- 
tions. Gently cleaning the skin with a little oil is probably ade- 
quate. In India it is still the practice to put oil into the ears and 
nose of all babies. This is actually quite undesirable as inhalation 
of oil can produce lipoid pneumonia and oil in the ears mixes with 
the wax and gives rise to hard masses which irritate the external 
ear. It is not necessary to clean the baby’s mouth at all. Only if 
there is a thrush infection, should gentian violet be used to control 
the infection. Girl babies often have a white vaginal discharge. 
Apart from wiping it off with moist sterile cotton, it needs no other 
applications. In boys who have a tight foreskin, gentle stretching 
done on about the 7th day is adequate to ensure sufficient retrac- 
tion to allow proper cleansing. 

Feeding. No feeds are given for the first 12 hours, in order 
to let both baby and mother get some rest. The first feed given 
should he of boiled water only, so that if vomiting occurs, too 
much harm ^vill not have been done. If the baby swallows and 
retains the water easily, breast feeds shoxild be started. Babies 
bom after difficult or operative delivery, should not be given any 
feeds for 24 hours, to allow the child to recover from the shock of 
birth trauma. In some cases, where the child is very vigorous and 
is crying hungrily, there is no harm in giving a small feed earlier. 
Most babies of 3 kg. and over, do well on a 4 hourly feeding sche- 
dule, only a few initially weak ones may require 3 hourly feeds. 
Keeping to a reasonably regular schedule usually works out bet- 
ter in practice than so-called self demand feeding. Every effort 
must be made to encourage breast feeding. It is the food most 
suited to the baby’s needs, is sterile and more easily digested and 
assimilated than any other. The incidence of diarrhoea is consi- 
derably lower in babies who are entirely breast fed. This applies 
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most particularly in India, where the standard of sanitation is poor, 
and knowledge of good hygiene is negligible in the general popu- 
lation. If the need for supplementary feeds Is imperative, one of 
the proprietary modified milk formulae can bo used in half-ddu- 
tion strength for the first 2 days, gradually increasing to full 
strength by the 5th day. 

Clothing. The clothes used should be suited to the climate. 
In a warm climate, simple cotton clothing is best Covering the 
child excessively makes him hot and unconafortable with the re- 
sult that he cries frequently, and also tends to get dehydration 
fever, and a heat rash. In cooler climates, warm flannel garments, 
worn over a cotton one is best 

Multivitamin drops should be started by the end of the first 
week. The water miscible kind are best as oily solutions can cause 
gastrointestinal upsets. 



CHAPTER 2 


PREMATURITY 

According to international standards, any infant weighing 2.5 
kg. (51 lbs.) or less at birth, is regarded as a premature baby, 
irrespective of the period of gestation. It has often been suggested 
that in our country the weight standard be reduced as the average 
birth weight is low, but a 4 lb. baby can and often does have the 
same problems and require the same specialised care as those bom 
before term. 

The incidence of prematurity, as quoted by Crosse, is 8.2% 
of all births. But 47.5% of still-births, 59% of neonatal deaths and 
41.4% of all infant deaths were in prematures. 

Etiology: The inatemal causes of prematurity are: (1) multi- 
ple pregnancy, (2) maternal complications such as toxaemia, acute 
and chronic Illnesses, genital tract anomalies, (3) premature sepa- 
ration of the placenta, (4) premature rupture of membranes, (5) 
very young primipara, (6) malnutrition. 

- The joetal causes of prematurity are congenital malformations. 
Conditions like oesophageal atresia, intestinal atresia and severe 
malformations of the heart aae often associated with prematurity. 

Characteristics of Prematurity. They vary with the degree of 
prematurity, being most marked in the least mature infant. 

Length. The average length of a premature infant is less than 
45 cm. (18 inches). There is a constant relationship between the 
length and the degree of prematurity — that is, the length in inches 
is equal to half the number of weeks of maturity. 

Weight. The average weekly gain in weight in utero is 5 ozs. 
from 28-32 weeks; 7 ozs. from 32-36 weeks and 8 ozs. from 36-40 
weeks. 

The loss of weight during the first few days of life is relatively 
greater in the premature baby than in the full-term baby, the per- 
centage of weight lost increasing as the birth-weight decreases. 
The weight lost is usually more than 10% of the birth weight. This 
initial loss is regained more slowly, the birth weight often not being 
regained upUl the 3rd week in the case of the smaller infants. Later 
the growth is relatively more rapid. 

The general proportions vary in that the abdomen appears 
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large and the chest looks smalt The extremities are thin and the 
umbilicus is nearer to the symphysis pubis. The head is propor- 
tionately larger than in a {uU-term infant. 

The vitality of these infants tends to be low. Their body tem- 
perature is subnormal because of poor heat production and in- 
creased heat loss. The low intake of food, lack of normal muscular 
activity and feeble respiration account for deheient heat produc- 
tion. The relatively greater body surface and lack of subcutaneous 
fat accounts for the proportionately greater heat loss. The heat 
regulating centre is also poorly developed. 

Bespiratory System. Respiration is affected because of local 
pulmonary and central factors. The lung tissue is poorly developed. 
The alveoli are lined with low cubical epithelium surrounded by 
few blood vessels. The respiratory muscles are weak and the tho- 
racic cage yields more easily. With poor development of the res- 
piratory centre, respiration is often irregular and shallow, with 
periods of apnea and cyanosis. The cough reflex is absent in the 
more feeble infants leading to a marked tendency to regurgitate 
fluids. The nasal passages are narrow and the mucous membrane 
bruises easily. 

Circulation. The peripheral circulation is poor with weak fri- 
able blood vessels. The heart is often slow and feeble. 

Blood. The normal changes in a newborn's blood are accen- 
tuated in a premature baby. The hemoglobin value and red blood 
cell count are higher than normal at birth- More immature cells 
are present in the peripheral blood. The destruction of red cells 
is greater, and the final rise is slower. This excessive breakdown 
more commonly produces jaundice which is severe and prolonged. 
The liver function is poor and therefore the conjugation of indirect 
bilirubin is afiected. The low prothrombin concentration predis- 
poses to hemorrhage. Low serum protein (4-5 G.%) increases the 
tendency to develop oedema. '' 

Digestive System. Due to immaturity of the digestive s>'slem, 
the sucking and swallowing reflexes are poor. The opening of the 
oesophagus into the stomach is patulous and the pylorus is hyper- 
tome explaining the frequent occurrence of regurgitation. Fats are 
poorly tolerated. The musculature of the bowel wall is weak and 
ea^y distended. Normal peristalsis can often be seen through the 
thin abdominal wall. 

Kidney Function. Kidney function takes a longer time to come 
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Up to normal. The urine is infrequent and scanty for the first few 
days. Albumin often appears. Tlie position of the kidneys is some> 
what lower. 

In the female the labia minora are not covered by the labia 
majora. In male babies, the testes may not have descended. 

Nervous System. It is noticeably immature. Stimulation pro- 
duces slow movements and a feeble cry. The centres controlling 
respiration, the cough reflex, swallowing and sucking, and body 
temperature equilibrium are all poorly developed. Often the rec- 
tal temperature may be elevated, while the child feels cold to the 
touch extem^y. 

There is little subcutaneous fat, the skin is wrinkled and the 
baby appears more red. The hair and eyebrows are scanty. The 
nails do not project beyond the finger-tips. 

Effects of Labour on a Premature Baby. They are more prone 
to intracronial injury because of the soft skull bones and the fre- 
quency of breech presentations. The low prothrombin content and 
friable blood vessels predispose to intracranial hemorrhage. Ute- 
rine stimulants are inadvisable. Sedatives should not be given to 
the mother. 

Injection is a great danger. Aseptic conditions should be strict- 
ly enforced in the labour room. Personnel suifermg fi'om any in- 
fection should not come in contact with the baby. 

During delivery "the baby should receive minimal handling. 
As soon as the baby is bom it should be wrapped in sterile towels, 
placed on a side and the throat cleared with a sterile catheter. As- 
piration of the stomach contents is advisable if there is a possibi- 
lity, perhaps during a prolonged labour, or breech delivery, or caesa- 
rean, of the baby having sallowed amniotic fluid and blood. Blood 
in the stomach frequently produces vomiting which in turn may 
be inhaled into the lungs. If respiration is not established sponta- 
neously, the infant laryngoscope should be used to visualise and 
clear the larynx, and oxygen given directly into the posterior pha- 
rynx. Intubation should be gently performed if required and oxy- 
gen given directly intratracheally. The older violent methods of 
resuscitation should never be used. Stimulants are generally not 
of much help and may be harmful as the margin of safety is nar- 
row. Twenty five mgm. of caffeine sodium benzoate may be used. 

The cord should be clamped when pulsations have ceased, ex- 
cept in cases where hemolytic disease is suspected. 
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Nurdng Care 

For optimal results, premature babies should be cared lor in 
a nursery staged by nurses who have the training and experience 
in handling these babies. A great deal of the responsibility for the 
care of premature Infants rests on the nurses. A separate nursery 
is essential to provide the isolation required to prevent infection. 
Premature infants are highly susceptible to infection and once in> 
fected, respond poorly to treatment. The nursery should be acces- 
sible only to the doctors and nurses directly cotmected with the 
care of the babies. Kelatives an/1 visitors should not he permitted 
to enter. Any member of the staff with a skin, or respiratory in- 
fection should stay away from the nursery until it has completely 
healed. The nu^es must ^nmke a habit of washing their hands be^ 
fore preparing feeds or nutting 'tTats~~oD~ bottl es, bef ore giving a 
f^dj or supervising breast feeding, after changing ^e napkin, and 
before touching the infant’s mouth. All clothes and bed Hnen which 
come in direct contact with the baby’s skin should be autoclaved. 
The floors, walls and windows should be cleaned with damp dusters. 

The greatest gentleness should be exercised in handling these 
babies. Until the infant is strong enough to tolerate handling with- 
out regurgitation or change of colour, it should not be removed 
from the cot for changing, feeding, or cleaning. Any handling must 
take place before and not after a feed to avoid regurgitation. The 
infant should be placed on the right side at the time of and soon 
after a feed, and on the left side in between feeds. They should 
never be lying on the back or stomach, as othervvise vomiting easily 
occurs and may be inhaled. After any form of handling, the nurse 
must watch the infant carefully for cyanosis or regurgitation. The 
napkins should be changed just before a feed; it is not necessary 
to change them any more &equenUy. 

The babies’ temperature should be taken twice daily; more 
often only if there is some abnormality. The body temperature 
should be stable between 97® and 98®F. The temperature of the 
nursery should ideally 'be about 75®F. If the temperature of the 
baby is below 97® the baby should be wrapped in a blanket and 
kept warm with the aid of a heat lamp or an incubator. The tem- 
perature should be taken every 3 hours until it is stabilised. 

Oxygen, if required, is given by funnel or mask, or the baby 
Is kept in an atmosphere of 405& oxygen in an incubator. 

Bathing and Cleaning. Very small babies do ‘not need to be 
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cleaned at all initially. On the second or third day, cleaning can 
be done with warm sterile oU or liquid paraffin. 'V^en the infant 
reaches 2 kg. and is well, a water bath can be given on alternate 
days, with oil cleaning on the other days. It is not necessary to 
clean the mouth or ears or eyes except when there is an infection. 
The skin around the cord should be cleaned with 70% alcohol. If 
the buttocks are sore, baby lotion or a mild zinc castor oil cream 
can be applied. Soiled diapers should be kept in a covered bucket 
outside the nursery. 

The clothing should he of cotton for warm weather and flan- 
nel for colder climates. It should be simple and easily removable. 

The babies should be weighed twice weekly as a routine. 

Incubators and tsolcttes are certainly useful in nursing the 
smaller, more feeble infants, particularly those with respiratory 
problems. A good incubator provides isolation, and beat, oxygen 
and humidity control, but they need careful and frequent adjust- 
ment to provide a suitable atmosphere. Incubators axe not absolu- 
tely necessary; it is possible to nurse even the smallest infant quite 
successfully in an open cot. 

feeding. The proper feeding of a premature baby is of great 
importance. There are several difficulties which are not encoun- 
tered in a mature infant. The smaller babies are not able to suck 
well. Hie muscles of the palate, tongue and cheeks are weak and 
the nervous system is immature. When suction is weak, swallow- 
ing is usually not possible. If these babies are given feeds by 
mouth, the milk will invariably be inhaled into the respiratory 
tract. The cardiac opening of the stomach is patulous and the 
pylorus is tightly closed. Regurgitation of milk can therefore occur 
very easily if large amounts are given, or if feeds are given too 
frequently, or if the baby is handled right after a feed. 

The digestive system is also poorly developed and fats in par- 
ticular are not well tolerated. The composition of the feed has 
to be suitably adjusted. Abdonunal distension occurs easily and 
can cause regurgitation as well as respiratory embarrassment by 
upward pressure on the diaphragm. 

For the first 24 hours it is not necessary to give the baby any 
feeds. Occasionally an active infant who is crying vigorously may 
be given the first feed 12 hours after birth. The smaller infants 
with respiratory instability can safely be starved for 48 to 72 hours, 
until they improve. 

In any case, the first two feeds diould be only of boiled water 
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cy£mosis or regurgitation each time the feed is given. If any of 
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Breast milk is (he best food available and an at- 
*° encourage and preserve maternal lacla- 
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me ^^t IS able to suck directly at the breast, expressed milk 
ou ^ e given by tube or bottle. For the smaller baby it might 
^ wise to dilute the milk with an equal quantity of water for the 
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first 3-4 days, tlicn with one-fourth the quantity of water for the 
next 4-5 days. By tlae tenth day, undiluted breast milk can be 
given. The mother must wash her hands and the breast, and the 
milk collected in a sterile receptacle. 

Artificial Feeding. Feeds low in fat and high in protein and 
carbohydrate are most easily digested. Hie small baby utilises 
and requires carbohydrate to a much greater extent than the lar- 
ger full term baby. Carbohydrate should make up 5-6% of the 
feed. The protein requirement is also high and should be 3-4 G.% 
by the end of the second week. 

Various milk preparations have been used. A half-cream 
dried milk powder to which 1-2 teaspoons of sugar or dextrimaltose 
is added to every 100 cc. of reconstituted milk is probably best 
Dried or evaporated milk gives a more constant composition than 
fresh milk. 

If half-cream dried milk powder is not available fresh cow’s 
milk con be used after boiling and dilution, with the addition of 
slummed milk and sugar. The standard formula made up for the 
babies in the premature nursery at the Nowrosjee Wadia Mater* 
nity Hospital, Bombay, is, 50 cc. cow’s milk -I- 50 cc. water -|- 8. G. 
skimmed milk powder 4- 5 G. sugar. This is the formula the baby 
will get by the 8th to 10th day. The first 3-4 days, it receives this 
formula diluted 1:1 with water. In the next 3-4 days, a 3:1 dilu- 
tion of formula and water Is used. 

Preparation of Feeds. The feeds should be prepared under ab- 
solutely sterile, aseptic conditions and stored in a refrigerator un- 
til used. Sterility must be observed by the nurses in respect of 
cleaning and boiling and filling the bottles and when giving the 
feed. This point cannot be overemphasized. The premature baby 
is extremely susceptible to gostro-intcstinal infections and these 
infections, once started, are diflicult to control and spread rapidly 
through the nursery. 

Method of Giuinp Feed. If an infant can suck and swallow 
well, it is initially given feeds by bottle and then put to the breast 
under observation as it improves. Babies who cannot suck, or 
fatigue easily must be fed by intragastric tube. 

Bottle fed babies should be held on the nurse’s arm with the 
head slightly raised. At the middle and again at the end, of the 
feed, the baby must be raised to help it to bring up the wind. At 
the end of the feed, the baby must be placed on its right side. 

Tube feeding is done using a No. 4 catheter which is boiled 
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each time it is to he used. The length of catheter to be used is 
judged by measuring the distance from the bridge of the nose to 
the xiphistemum. The catheter is passed through the mouth and 
not through the nose, as the nasal mucosa is very easily 
injured.. The outer end of the catheter should be immersed in a 
bowl of water to make sure it is not in the trachea, ^e tube is 
then connected to a funnel or a syringe and the milk allowed to 
flow down by gravity. At the end of the feed, the tube is pinched 
and quickly withdrawn and the baby turned on the right side after 
it has brought up the wind. It is worth spending a few extra minu* 
tes bringing up the wind, as it will considerably reduce the fre- 
quency of vomiting. 

When a polythene tube, suitable for intra-gastric feeding, is 
available it is the most convenient tool. The tube can remain in 
place for 3 days, when it should be removed and a fresh one in- 
serted. 

The nurse should always record on a chart, the quantity of 
feed taken each time and the general condition of the baby at the 
end of the feed. A baby who is unable to retain an adequate quan- 
tity of fluid, may need additional fluids given by the subcutaneous 
or intravenous route to prevent or treat dehydration. 

Vitamin drops containing 4000 units vitamin A, 1000 iinits 
vitamin D and 100 ragm. vitamin C are started on the 8lh day 
routinely. 


Complications of Prematurity 

1. Respiratory diseases, such as primary and secondary ate- 
lectasis, and hyaline membrane disease, often occur. The baby lies 
quietly, is cyanosed, the respiration is shallow and grunting with 
retraction of the subcostal margin. A chest x-ray (portable, taken 
in the nursery) helps to confirm the diagnosis. The treatment con- 
sists of (1) frequent suctioning of the pharynx, (2) 40% oxygen 
and a high humidity atmosphere and (3) antibotics such as penicil- 
lin 50,000 units G-8 hourly, and tetracycline 30-40 mgm/kg. body 
weight per day. 

2. Intracranial hemorrhage is more common in prematures 
because of the soft skull bones being more easily compressed, the 
fragility of the blood vessels and the low prothrombin content 
Tlieso babies have a poor cry at birth, cyanosis, twitchings and 
convulsions and vomiting. Hiey are best managed by minimal 
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handling, vitamin K 2 mgm., and sedation for convulsions. If the 
fontanelle appears boggy and a subdural hematoma is suspected, 
a subdural tap may be performed. 

3. Hemorrhagic disease of the newhom with bleeding from 
the umbilicus or the mucous membranes requires treatment with 
daily injections of vitamin K 2 mgm. and fresh blood transfusions 
as often as necessary. 

4. Jaundice. Physiological jaundice is more intense and lasts 
longer because of hepatic immaturity. Kemicterus may occur 
without any evidence of isoimmunisation. Exchange transfusions 
give equivocal results. 

5. Infections. Premature babies have a very low immunity 
to infection. The g amm a globulin content is low and therefore 
antibodies are not formed. The white blood cells do not have the 
normal power of phagocytosis. Infections once set in, rapidly 
spread through the blood stream. “Hie infecting organism may en- 
ter through the umbilicus, the mucous membranes, the skin, or 
through the respiratory or gastro-intestinal tracts. 

Thrush, an infection of the mucous membrane of the mouth by 
the fungus monilia albicans, is fairly common and if severe can 
extend into the gastro-intestinal or respiratory tract. The infec- 
tion comes from bottles or hands contaminated with the fungus or 
from contact with other infants. It can be treated by application 
with 1% gentian violet or “mycostatin” solution. 

Diarrhoea due to bacterial or virus infection is caused by un- 
clean bottles or hands. Vomiting is the first symptom to appear, 
followed by frequent, watery, green stools. Dehydration develops 
rapidly, with loss of skin turgor, dry tongue, sunken eyes, depres- 
sion of the fontanelle and the onset of acidosis and peripheral 
failure. 

Treatment should be commenced with feeds of plain water or 
a hypotonic electrolyte solution on the first day, followed by a 
diluted s kimm ed mi lk formula. Antibiotics known to act on en- 
teric infections, e.g. chloramphenicol ^ mgm/kg. 24 hours, or neo- 
mycin sulphate 35 mgmAg/^ay should be given. Parenteral fluid 
therapy is started, using 5% glucose solution with 1/6 molar sodium 
lactate if acidosis is present. The intravenous fluids must be given 
very slowly in carefully calculated quantities in two or three ins- 
talments during the day. Rapid overloading with circulatory em- 
barrassment must be avoided. 

Skin infections like impetigo and pustular lesions should be 
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treated with local applications of antiseptic solutions if fiTnall auji 
localised, but with any tendency to spread, parenteral or oral anti- 
biotics must be administered. In the presence of abscess fonna- 
tion, tetracycline or erythromycin must be given. If possible, bac- 
terial culture and antibiotic sensitivity tests should be done. 

I/mbthcal infections need prompt antibiotic coverage, particu- 
larly if there is induration and redness of surrounding skin. Ibe 
stump itself should be cleaned with 70% alcohol and covered with 
tincture benzoin. 

Piicunionta, particularly following an aspirated feed, is often 
encountered. Cough is usually absent, and the symptoms are cya- 
nosis and respiratory distress with fast laboured breathing. Treat- 
ment with antibiotics, oxygen and high humidity should be im- 
mediately instituted. 

Conjunctiuitis is another infection which spreads rapidly 
through a nursery. An appropriate antibiotic ointment used three 
or four limes a day should bring it rapidly under control. 

The trouble with sepsis in a premature infant is that often 
there are no localising signs whatsoever. A baby who had been 
doing well, suddenly looks listless, develops vomiting, does not to- 
lerate the feeds it had before, and the general condition deteriora- 
tes rapidly. A blood culture is perhaps the only way of making a 
diagnosis. Any child with an infection should be isolated a%vay 
from the well babies and terminal sterilization of ail instruments, 
cloUiing and bedding that have come in contact with the baby must 
be meticulously carried out 

6, ATUiemia, The early anaemia noticed in the first two weeks 
is usually hemolytic in origin due to exaggeration of the normal 
physiological changes m the newborn made worse in the presence 
of an infection. The blood contains more immature red cells, there- 
by increasing the fragility and accounting for a greater initial fall 
in hemoglobin. If the hemoglobin falls below 9 G% during the first 
two months, a transfusion will be required. The anaemia seen in 
the third month is of hypochromic type. The premature baby is 
apt to suffer from iron deficiency because of lack of antenatal stor- 
age of iron, the relatively greater growth after birth, and the fre- 
quency of infections. T^ type of anaemia responds well to the 
administralion of iron from the 6th week onwards. 

7. Congenital abnormalities occur commonly in premature 
infants. In those requiring surgical treatment, operative measures 
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should be held o2 until the baby’s weight has reached 3 kg. wher- 
ever possible. 

Discharge jrom Hospital. Ideally, the premature baby 
should stay in the nursery until the weight has reached 2.5 kg. but 
if conditions necessitate, a baby wei^iing 2 kg. who is sucking and 
swallowing well, whose activity is good and does not have cyano- 
tic spells, can be discharged. The mother should be instructed re- 
garding the necessity for absolute cleanliness and taught how to 
prepare and give a feed. She should bring the baby every two 
weeks for a routine physical examination, and advice regarding 
changes in feeds, and iron and vitamin supplements. 


CHAPTER 3 


GASTROINTESTINAI. DISORDERS OF THE 
NEWBORN 

These can best he discussed by taking the two symptoms most 
frequently noted, viz. vomiting and diarrhoea. 

Vomiting in the Newborn 

1. Swallowed Amniotic fluid or Blood. The vomiting occurs 
^ t e first day or soon after. The child vomits perhaps one to 

ee tlme^ day, not necessarily in relation to the intake of water 
or nulk. The vomitus has the dark brown appearance of altered 
blood. The symptom usuaUy dears up by itself, but if it persists 
a stomach wash with normal saline will quickly put a stop to it. - 

2. Improper Feeding. Faulty feeding can cause vomiting in 
several ways. The quantity of milk at each feed may be more 

^ that age and weight. Ihe capacity of the sto- 

mach on the first day of life is about 1 oz. and it steadily increases 
so that by the end of the week a full term child takes about 3 oz. 
at a time. A normal infant takes about 10 to 15 minute^ to 
a feed. If the milk is swallowed very rapidly vomiting may be 
induced. This applies particularly to bottle fed babies, where the 
hole in the nipple may be too large. If successive feeds are given 
at too short a time interval, the stomach '•an get too distended and 
lead to vomiting. Most babies of 3 kg. and over do weU on a 
four hourly feeding schedule, although some may require a feed 
every three hours. Excessive swallowing of air during feeding 
can also distend the stomach. Care taken to bring up the wind 
at the end of the feed is always time well spent. 

3. Intracranial Injury. The vomiting here is frequent, and 
not related to feeds. The baby usually does not take feeds well, 
is drowsy and may have convulrions and later develop coma and 
irregular breathing. Vomiting subsides as the intracranial condi- 
tion improves. 

4. Oesophageal Atresia, with or without Tracheo-oesophageal 
fistula. In this condition, because of the obstruction, even saliva 
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cannot be swallowed. The pharynx is full of sticky mucus, which 
when inhaled into the bronchi, leads to attacks of cyanosis. Any 
feed, if at all given, regurgitates immediately. The inability to 
pass a catheter into the stomach, makes the diagnosis obvious and 
Immediate surgical correction is required. 

5. Congenital Intestinal Obstruction. Vomiting starts on the 
first or second day, is projectile, frequent, unrelated to feeds, and, 
if the obstruction is below tiie second part of the duodenum, the 
vomitus is of a greenisli^yellow color because of the presence of bile. 
Meconium may be passed in small quantity on the first day, but 
no stools are passed later. The diagnosis is easily confirmed by 
taking a plain X-ray of the abdomen ^vith the patient in the verti- 
cal position, which will shov/ the air and fluid levels. The gas 
pattern gives some information on the level of the obstruction, al- 
though the exact nature of the lesion, be it atresia, malrotation, 
or annular pancreas etc., may not be entirely clear till laparotomy 
is undertaken. Early surgery offers the only hope of cure. 

6. Pulotic Stenosis. The symptoms of pyloric stenosis usual- 
ly begin during the 3rd week of life but in some instances may be 
manifested earlier. The classical picture is of projectile vomiting, 
constipation, visible peristalsis over the upper abdomen and loss 
of weight with dehydration in the more severe cases. The vomit- 
ing occurs soon after feeds, is definitely forceful, white in color 
and consisting of milk and curds. The stools are hard and dry and 
passed at intervals of two or three days. Visible peristalsis goes 
from left to right and, if not present at the initial examination, can 
be easily stimulated by giving the baby a feed. Ihe hard lump 
of the thickened pylorus is palpable just to the right of the midline 
between the umbilicus and the costal margin. Loss of weight is 
invariable and with marked persistent vomiting, dehydration and 
alkalosis set in. The treatment of choice is surgery (Rammstedt’s 
operation). In the absence of good surgical care many patients 
can be successfully treated by giving an antispasmodic drug before 
each feed. The one most frequently used is atropinemethyl nitrate 
in a dose of 0.1 mgm increasing to 0.3 mgm if necessary. With 
medical treatment the response is often slow and gradual and it 
may take as long as 3 weeks for the vomiting to subside completely. 
'Hie dehydration and electrolyte imbalance must be treated ap- 
propriately. 

7. Torsion of the stomach is an infrequent entity but should 
be kept in mind when vomiting occurs in the newborn. It is a 
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condition where the stomach is rotated 180° to the right so that 
*e greater curvature Ues above the lesser and the pylorus and 
first p^t of duodenum are stretched so that they lie pointing verti. 
cally downward instead of in the normal horironta! position. Vo- 
mihng stark often in the first week or a htfle later, is projectile 
p” ^1 fn f every feed. It closely simulates pyloric stenosis 
except that as a rule, there is no visible peristalsis. The diagnosis 
IS made by feeding the baby some contrast material and taking 
x-rays m the anlero-posterior and left anterior oblique views in 
the verhej position. The appearance is quite typical, showing the 
position of the stomach and duodenum. The treatment is purely 
pMtm-al, ^d kepmg the baby constantly propped up at an angle 
ot about 60 and turned on its right side, the vomiting gradually 
su SI es. It is generally self-limiting and never requires suxgeiy. 

Gastroenteritis usually starts with vomiting but is soon 
followed by diairhoea. It is discussed in the next section. 


Diarrhoea in (ho Newborn 

, /ending can give rise to a frequency of stools. When 

^ ^ * ji* very frequent intervals, the gastrocolic reflex is 

repeatedly excited and the baby passes a stool almost every time 
* ^ f Feeding the baby every time it cries, so-called self de- 

mand feeding, often produces this result. The stools are of nomal 
ye ow color, loose but not watery, and do not contain mucus. The 
3 ys weight is within normal limits and the condition is soon 
corrected by advising the mother to give feeds at regular intervals. 

If the quantity of milk the baby receives is in excess of its 
P ysiologic requirement, it is likely to develop a frequency of stools. 

a breast fed infant this is generally a temporary phenomenon in 
t e first two or three weeks of life, until the baby’s needs catch 
available. It is often a problem in botUe 
ed babies where the mother thinks her child is not gaining fast 
enough, and attempts to do so by giving it too much. Or perhaps 
^ 4 if^ been instructed to ^ve a certain quantity at each feed, 
on e forces it in even if the infant is not willing to do so on his 
own. Here again, the patient's weight is normal or more than 
average, and the diagnosis lies in obtaining an exact history. . 

If the type of milk used for a bottle fed baby is high in fat 
content, it is likely to produce diarriioea. Therefore if fresh buf- 
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falo’s ^milk is being i 2 sed, it is advisable to dilute it 3: 1 with water 
to bring the fat content down from 7 to 5%. 

Allergy to milk protein may cause diarrhoea in the unusual 
case and such children need to be fed with proprietary foods made 
from soya bean. 

2. Infection. The commonest cause of diarrhoea in our coun- 
try is infection. It may occur as an isolated case, or as an epide- 
mc in a newborn nursery. The organisms responsible are varied. 
Those reported to have been isolated at culture are pyocyaneus, 
proteus, shigella, B. coli, enterococci and viruses. In Bombay 
city there is a definite seasonal trend, with an increase in the num- 
ber of cases seen during the monsoon when fiies, that carry these 
infections, abound. Thrush — a monilia albicans infection of the 
buccal mucosa can sometimes cause a fungal diarrhoea. 

The symptoms usually begin with vomiting, loss of appetite, 
irritability and constant crying, soon followed by the passage of 
loose, sometimes watery, stools, of a greenish yellow color, which 
are often expelled with a good deal of flatus. The skin around the 
anus is inflamed. Severe diarrhoea in the newborn very rapidly 
leads to dehydration and acidosis. With mild dehydration, the skin 
is warm and dry, the tongue is dry, and there may be a rise of tem- 
perature. With moderate dehydration, the fontanelle appear sun- 
ken, eyeballs recede, the skin is dry and inelastic and the urine is 
scanty. With severe dehydraUon, all the above signs are accen- 
tuated and signs of acidosis (deep sighing respiration and uncons- 
ciousness), and peripheral failure, supervene. In a severely ill 
patient, if the frequency of stools suddenly stops, it is a sign of 
grave prognosis because it signifies the onset of paralytic ileus. The 
distension of the abdomen becomes very distressing to the child 
and is difficult to relieve. It has been thought that it is a result of 
potassium deficiency. 

The treatment consists of combating the infection, correcting 
fluid and electrolyte imbalance and adjusting the feed. 

Of the antibiotics available, a rough guide to their use is as 
follows; --Orally administered streptomycin in a dose of 200 mgm. 
every 6 hours is effective in the mild case of diarrhoea seen early 
in the course of the illness. For a more severe case, or one which 
has not responded at all to streptomycin after 48 hours, Chloromy- 
cetin in a dose of 40 mgm./kg, in 24 hours is indicated. For those 
patients who do not respond to either of these, neomycin sulphate, 
35 mgm./kg. will prove effective, but should not be used lightly 
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because of the danger of forming resistant strains of bacteria. 
Whichever of these three antibiotics is used, it must be used for 
five days. Prolonged administration often leads to diarrhoea pro- 
duced by another organism which now has a chance to flourish 
Giving the drug for too short a period invariably leads to a relapse. 

It is most important to correct the dehydration as soon as pos- 
sible. A mild case can be managed on increased oral intake of 
water, or may require subcutaneous fluids. Most cases of dehy- 
dration in the newborn, do need intravenously administered fluids. 
5% glucose solution, with l/6th molar sodiinn lactate given at the 
rate of 80-100 ml./kg. body weight/24 hours is required. Ihe fluids 
should be given by slow drip in two or three instalments. Each 
time before starting the drip the condition of the patient ^ould 
be assessed to determine whether more or less fluid is required. 

If the baby is breast fed it is best that this be continued. At 
times, it may be helpful to shorten the time of the feed for the flxst 
day or two of the illness. Most cases of diarrhoea develop in bottle 
fed babies. On the first day of the illness it is best to keep the child 
on boiled water or 5% glucose solution only. Subsequently, a feed 
high m protein and low in fat and carbohydrate produces the best 
results. For a patient who is not severely ill, giving his usual feed 
in a diluted form for 3 or 4 days and gradually bringing back the 
original reconstitution is adequate. For the more severe cases best 
results are obtained by giving pure milk protein, in the form of 
calcium caseinate. As the stools improve, the baby’s original feeds, 
can be gradually reintroduced. 

A soothing zinc castor oil ointment rapidly clears up the skin 
irritation around the anus. 

Primary PetUoniUs of (he Newborn. This is not a very com- 
mon condition, but does occur occasionally. The abdomen is dis- 
tended, vomiting, loss of appetite, constant crying and irritability 
is soon followed by toxaemia. It is difficult to distinguish, some- 
times, between this condition and distension due to intesCnal 
truction of mechanical origin. The infection is carried through the 
umbilicus or blood stream or the gastrointestinal tract. Instances 
of fatal peritonitis are occarionally encountered. 
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HEMOLYTIC DISEASE OF THE NEWBORN 

Hemolytic disease of the newborn is a result of iso-immuniza- 
tion. This occurs when an antigen present in the baby stimulates 
the production of Immime antibodies in the mother, and these in 
turn, when they enter the foetal circulation, produce hemolysis 
of the foetal red cells. The AB groups and their antibodies were 
first described by Dienst in 1905. The Rh antigen, its antibody, 
and the climcal effects they produce became widely known through 
the work of Levine et aL and Landsteiner and Wiener, in 1940: The 
Rh antigen was found in 85% of Europeans. The corresponding 
agglutinin was present in women who had given birth to infants 
with erythroblastosis fetaUs. 

There arc several varieties of Rh antigen, each of which can 
stimulate the production of the corresponding antibody when in- 
Reeled into a person who docs not have the antigen. The commo- 
nest of Rh antigens Is known as D, and its antibody is anti-D. These 
antigens are transmitted from parent to child by the genes. When 
the gene D is absent from the chromosome, its place is taken by an 
alternative form (allelomorph) d. The body cells carry pairs of 
chromosomes, one derived from the mother and one from the father. 
The sex cells carry only one Rh chromosome. If D is present, d 
is absent, and similarly with the other types of Rh antigens, C 
c, and E and e. With fertilisation of the ovum, the foetus acquires 
two sets of Rh chromosomes. The sum of the genes present is 
known as the genotype of the person, e.g., DD, Dd, or dd. The 
Rh chromosome will contain one of each of the C, D and E types. 
A DD person is homozygous positive, a Dd person is heterozygous 
positive and a dd person is rh negative. Various permutations and 
combinations of these six common Rh antigens are possible. Some 
authors use different symbols. 

Alternate Terminologies in order of Frequency of Occurrence. 


Fisher 


Weiner 

DCe 

Rhl 

R1 

,dce 

rh 

r 

DcE 

Rh2 

R2 
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Dee 

dCe 

dcE 

DCE 

dCE 


Rho 

Ro 

rh' 

r' 

rh" 

r" 

Rhl Rh2 

Rz 

rh' rh" 

ry 


rp°oteinTedIJlir1f'“‘;r‘® 

c4 when added to these 

acclutin f saline agglutinin is added, no 

Sw T- ^ - the 

Diociung or incomplete antibody. 

wher'I m "“'"ahy, but is produced 

When ^ Hh negaUvo person is transfused with Rh posiUve cells, 


Effect and Detection of Sensitisation during Pregnancy 

, , which terminates in an abortion can also stimu- 

sensitieatL successive pregnancy, the degree of 

thf>ro ' \ ” “icreases. In addition to the number of pregnancies 
enma ^ ® somo unknown factor involved which determines why 
secrete more antibody with the first pregnancy and 
Jioa .vi produce any even after several pregnancies. It 

. .V ° proposed that if the ABO group of mother and child 
if Ranees of Rh sensitisation are higher, whereas 

Inur ^ A ^ different, the incidence of sensitisation is much 

.. the white races, where the incidence of Rh negati- 

viiy IS xa/o, 1 m 200 pregnancies result in hemolytic disease. When 
1 ^ ^ negative pregnant women, the incidence is 

Wnmrv. ’• being 1 in 12 in the 5th pregnancy. At the 

our incidence of Rh negativity among 

being 37 “ 5.3%; the incidence of hemolytic disease 

an n?® POssibiUty of death in an untreated first-affected child of 
an itn negative woman, is 1 in 10. 

^ antibodies in an Rh negative pregnant 
voman is most important because it is the first indication of pos- 
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sible foetal damage. Every woman should have her blood group 
determined at the first antenatal viat, and if found to be Rh nega- 
tive the Rh antibody litre should be established at that time, and 
repeated at five and seven months and more frequently thereafter 
if present, particularly if found to be increasing. A rise in litre 
may not always be found but an appreciable rise from month to 
month is of grave significance. 

Effects on Foetus. When Bh antibodies enter the foetal 
circulation, they coat the infant’s RBCs and produce destruction 
of the cells. When this happens to a severe degree in utero the 
foetus dies in a condition known as hydrops fetalis. Death usually 
occurs about the 30th to 34tli week of pregnancy, although in some 
cases the foetus may be bom alive and die soon after. The foetus 
is grossly oedematous, very pale, and may be macerated. 

In a mild or moderately affected case, the infant is bom at 
term, and may be jaundiced at birth or soon after. Clinical icterus 
almost always develops within the first 24 hours, and hemolytic 
disease mvist always be suspected when jaundice appears this early. 
Pallor is generally not obvious at birth but develops by the 2nd or 
3rd day. ^e joundice deepens rapidly and is maximal by the 3rd 
day. Severe untreated cases develop kernictenis on about the 3rd 
day wth spasticity and convulsions. It is reported that 14% of 
untreated infants who survive develop kemicterus. Kemicterus, 
rather than anaemia, is the cause of death. 

Btltrubin. Normal cord blood bilirubin is 1 to 2 mgm.%. It 
rises to 7 mgm.% by the 3rd to 5th day. In hemolytic disease it is 
over 3 mgm.% and rises rapidly to a i>eak on the 3rd day reaching 
values as high as 30 mgra.%. Hie rate of increase is an important 
help in determining the treatment, and it should be esUmated at 
intervals of 6 hours in the doubtful case. 

Hemoglobin. The norma! cord hemoglobin varies from 16 to 
20 G.%. In hemolytic disease it is considerably lower. A value 
over 15 G.% indicates mild involvement and the prognosis should 
be good. If it is less than 6 G.% the infant is not likely to survive. 

Nucleated red cells are seen in the peripheral smear in greater 
number than the normal of 5 per 100 WBC. The reticulocyte count 
in these infants varies from 6 to 40%. 

Coomb® Test. This is a very helpful test in diagnosing hemo- 
lytic disease due to Rh incompatibility. A positive test indicates 
the presence of active hemolysis. It is not always positive in cases 
of ABO incompatibility in the newborn. 
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ABO tocompatibiUfy. There ie a possibility of hemolytic disease 
m the newborn in instances of heterospecifle pregnancies where the 
•I groi^ m mother and chdd are different. The ffrst bom cl^ 
IS often affected, and previous transfusion in the mother does not 
ap^ar to have as much influence in these instances as in the case 
of hemolytic disease of Rh origin. The infant is thought to secrete 
some substance which stimulates antibody production in the 
mother. 

The dia^osis in such a case depends on (1) the demonstration 
of the possibiLty of ABO incompaUbility to the exclusion of other 
^ssiblc factors; (2) demonstration of alpha or beta agglutinins in 
high tifre m maternal serum (3) the detection of immune agglu- 
t^mms in maternal serum; (Witebsky test); (4) the presence of 
hemolysins in maternal sera. 

IVIanagcment The cord blood must be e.xamined immediately 
in the case of every infant bom to an Rh negaUve mother. The 
mf^t who shows no or only mUd evidence of hemolysis needs only 
o be observed. The indications for exchange transfusion are: (1) 
Cord hemoglobin less than 14 G%, followed by a rapid fall (2) 
Strongly posiUve Coombs test. (3) Serum bilirubin over 18 mgin.% 
3n even if a cord bilirubin is over 6 mgm. associated with the 
oAer findings. A rapidly rising bilirubin is an indication for ex* 
^ange transfusion to prevent the development of kemicterus. (4) 
tory of moderate or severe hemolytic disease in a previous 
sibling. 

^ If the tests on the cord blood are borderline, frequent obser- 
vations at intervals of 6 hours will show whether the hemolysis 
is progressing rapidly. The cord should be divided as soon as the 
a y is bom without waiting for pulsations to cease. 

Kemicterus. The indirect reacting bilimbin circulating in 
arge quantities damages the infant brain, particularly the basal 
ganglia and the nuclear masses of the brain stem and cerebellum. 

y about the 3rd day, the patient is markedly jaundiced, drowsy, 
re^es to take feeds, and develops spasticity, twitchings and con- 
vulsions. Death usually occurs by the end of the first week. In- 
fants who survive are mentally and physically retarded. 

Research is being conducted in many centres, to study the 
systems in the liver which convert the indirect reacting 
bilirubin into its glucuronidc which is excreted by the liver. 
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MISCELLANEOUS CONDITIONS OF IMPORTANCE 
IN THE NEWBORN PERIOD 

Coavulsloos 

This is an alanning symptom, not infrequently encountered at 
this stage of life. 'Hie causes arc: 

1. Intracranial itvjury can produce twitchings or convulsions 
that begin on the first or second day. They may be localised or 
generalised, the frequency and duration varying %vith the severity 
of the lesion. The baby is usually unconscious in the interval be- 
tween convulsions, docs not take feeds, may have vomiting, and 
cries shrilly when awake. The Moro reflex is absent. The 
respiration Is slow, irregular and shallow, resulting in cyanosis. 

2. Tetany of the newborn closely resembles intracranial dam- 
age. The chief point of differentiation is the low serum calcium. 
Evidence of neonatal rickets may be present, and the mother is 
often a multipara with several, rapidly successive pregnancies. 

3. Scucrc hemolytic disease of the newborn produces convul- 
sions and rigidity when the patient develops kemicterus as a re- 
sult of damage to the basal nuclei by the indirect reacting biliru- 
bin. Neurological symptoms develop on the third or fourth day at 
the peak of the jaundice. Hematological data give the diagnosis. 

4. flicninpitis, though rather unusual at this age, nevertheless 
is occasionally seen. The symptoms usually begin after the third 
day, with or without fever, and with convulsions, unconsciousness, 
neck stiffness and bulging fontanelle. Examination of the cerebro- 
spinal fluid gives conclusive evidence. Prompt, appropriate anti- 
biotic therapy must be vigorously instituted to save the child’s 
life. At one time, meningitis in such a young infant had an almost 
uniformly fatal outcome. To-day, with use of the antibiotic to 
which the organism is sensitive, the disease can be controlled in 48 
hours. As a working rule, Penicillin 200,000 units every 6 hours, 
and Tetracycline 40 mgm./kg. body weight given in combination 
produces the best results. Supportive treatment in the form of 
intragastric feeds and parenteral fluids need careful attention. 

5. Tetanus neonatorum still exists in India where many 
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babies are delivered at homo under the most unsanitary conditions. 
The convulsions associated with generalised rigidity, risus sardoni- 
cus and spasm of the jaw, is unmistakable. Senun alone has not 
been elective in saving any patients. Judicious use of relaxant 
drugs has helped in some cases. It is a condition with a very grave 
prognosis, particularly when the symptoms begin during the first 
week of life. 

6. Congenital licart disease In which there is marked pulmo- 
nary stenosis or atresia can give rise to convulsions which are of 
anoxic origin. The patient is markedly cyanosed, has tachycardia 
and anoxic spells. Clinical, radiologic, and electrocardiographic 
evidence of heart disease points to the diagnosis. 

7. Sepsis anywhere in the body, particularly when assodated 
with fever, can give convulsive seizures. Other signs of infection 
will be present 

8. Congcnitol defects of (he brain may exhibit many o£ the 
symptoms of birth injury, such as inability to take feeds, feeble 
cry and rigidity. They show no evidence of increased intracranial 
pressure. The presence of associated malformations may be of 
value in the diagnosis. The diagnosis can usually be made only 
after some days, with any degree of certainty, after all other caus» 
are eliminated. 

General Treatment of Convulsions. Rest, and absolute quiet 
are imperative. Handling of the baby must be reduced to a mini- 
mum. The baby should be kept warm, but not overheated. If at- 
tacks of cyanosis occur, oxygen should be administered. Feeds are 
best given by gavage. Phenobarbilone 8 mgm- every 6 to 12 Loure 
or sodium seconal 45 mgm. every 6 hours are effective in control- 
ling the frequency and Intensity of the convulsions. Intramuscular 
injection of i to 1 ml. of paraldehyde should be used if the con- 
vulsions when first seen are very severe. The frequency and dose 
of tliese sedatives should bo adjusted for the individual patient. 

Diseases of Skin 

Impetigo, Staphylococcus aureus is the usual organism res- 
ponsible for this common skin infection. The lesions appear any 
time after the 2nd day. It starts as vesicles on the abdomen, thigh, 
or any other part of the body. They break quickly, leaving bright, 
red, denuded skin. It is a lughly infectious condition, and should 
be promptly treated with 1% gentian violet, or an antibiotic oint- 
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ment The patient shoiJd be isolated from other newborn babies. 

Pemphigus appears to be an exaggerated form of impetigo. 
The lesions become confluent, leaving large denuded areas. Fever, 
anorexia and symptoms of shock appear. Antibiotics systemati- 
cally administered are necessary. The prognosis is not good. 

Nevi. vascular and pigmented nevi are very frequently seen. 
Vascular nevi are most frequently seen on the nape of the neck and 
can also be .present over any part of the body. Most of them are 
areas of pink colouring, commonly known as the port wine stain. 
By the age of two years most of these disappear. A more swollen 
hemangioma of small size, the “strawberry mark” is also fairly 
common and generally needs no treatment. Only large ones that 
show no sign of receding by the age of 3 years may require x-ray 
treatment, chemical cautery or surgery. 

Pigmented nevi are also fairly common, and most of them fade 
away spontaneously. Very seldom do they undergo malignant 
change. The greenish areas of discoloration on the back and but- 
tocks known as mongolold spots are frequently seen, but clear up 
by the age of 1 to 2 years, and have no connection with the type of 
mental deficiency known as mongolism. 

Epidermolysis bullosa is characterised by the appearance of 
small bullae all over the body, particularly on the pressure points. 
It may be a mild self-limiting condition, but the severe form is 
often lethal. This type appears through hereditary transmission, 
as more than one infant may be born with it. 

Congenital icthyosis of various degrees are encountered. For- 
tunately the very severe form (harlequin foetus) is extremely rare. 

Scleroma neonatorum is characterised by a nonedemous waxy 
hardening of the subcutaneous tissue starting on the legs and rapid- 
ly spreading upwards. The condition is associated with subnormal 
body temperatures, and more often seen in babies with diarrhoea 
or in premature infants. Before steroid therapy was used, the con- 
dition was uniformly fatal. With prompt institution of intramus- 
cular cortisone 12,5 mgm. every 6 to 8 hours, at least 50% of the 
paUents can be expected to survive without suffering any perma- 
nent damage. 

Infections in the Newborn Period 

Infections of the skin, eye, and umbilicus are fairly common 
and tend to spread in epidemic form in a nursery unless the pati- 
ent is isolated from the .start. 

45 
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Conjunctivitis produced by the staphylococcus, pneumococcus, 
or streptococci, present with the same symptoms of redness and 
pyogenic discharge from, the eyes. Local instillation of an and- 
biotic eye ointment 3 or 4 times a day is necessary as long as the 
erythema and discharge persist.' The ointments pve more prompt 
results than do drops, which tend to get washed away rapidly. 

Infection of the umbilicus is a serious matter unless treated 
promptly. There is at first a thin serous discharge which may later 
be frankly purulent. The stump and the skin around it is red and 
inflamed. If unchecked it can spread as an inflammation of the 
entire abdominal wall, and travel inwards through the umbilical 
vein and give rise to pyaemic abscesses all over the body, parti- 
cularly in the lungs. The patient is often jaundiced. Fever may 
or may not be present. Tetracycline is the drug of choice in a dose 
of 40 rngm-Ag- body weight per day for a week or more. When 
resistant organisms develop a diange of antibiotic becomes neces- 
sary. 

Respiratory infections axe usually found in babies who have 
been bom after difficult labour, and may have aspirated a great 
deal of mucus and amnlotic fluid. Children with intracranial in- 
juries are prone to develop pneumonia. Collapse of a lobe of the 
lung with pneumonitis often follows regurgitation and inhalation of 
a feed. 

Sepsis neonatorum is a condition where the focus of entry of 
the organism is not always apparent. Blood culture may yield 
staphylococcus aureus, pseudomonas or streptococci. The umbilicus 
may show signs of infection, there may be a history of prolonged 
labour or maternal infection. Male babies are more often affected- 
The onset is at any time between the 2nd day and the 4th week- 
The usual presenting symptoms are fever, distention of the abdo- 
men, jaundice, vomiting and diarrhoea and an erythematous rash. 
Very frequently there are no symptoms except that the child is not 
doing well and is not gaining and appears to be going downhill. The 
course is sometimes rapidly fatal. The prognosis is better in big- 
ger babies and when antibiotic treatment is begun early. 

Congenital syphilis is fortunately on the decline. Routine an- 
tenatal serological tests should disclose every patient in need of 
Penicillin treatment. The disease is usually transmitted to the 
foetus in the last trimester of pregnancy. In the very severely af- 
fected patient, the foetus may be bom macerated. The usual symp- 
toms at this stage of life are skin and bone manifestations. Des- 
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quamating, erythematous areas appear on the buttocks, around the 
mouth and on the palms and soles. Epiphysitis produces painful 
swellings at the ends of long bones. The so-called rat-bitten ap- 
pearance on x-ray is quite typical. The recommended treatment 
is crystalline PemeUlin 50,000 units every S hours for two weeks. 
'V^ith prompt treatment there should be no sequelae. 

Dincrcntial Diagnosis of Jaundice in the Newborn 

1. Hemolytic disease of the newborn exhibits jaundice earli- 
est, within the first 24 hours. Blood examination shows the pre- 
sence of Rh or ABO incompatibility, with anaemia, and erythro- 
blastemia and a positive Coombs test. 

2. Sepsis in the newborn, no matter where localised usually, 
results in a toxic jaundice. Jaundice disappears with control of 
the infection. 

3. So-called physiological jatmdice appears on the 3rd to 5th 
day, is not usually very intense, is not accompanied by anaemia, 
and spontaneously regresses by the end of the first week. The 
gcQeral condition of the baby remains good. It is thought to re- 
present possibly a mild form of ABO incompatibility. 

4. Congenital atresia of the bile ducts produces an obstruc- 
tive jaundice, vrith dark yellow urine and acholic stools. As the 
condition progresses the liver undergoes cirrhotic changes. The 
liver is hard and enlarged, and the spleen is also enlarged. Sur- 
gery will be effective only if there is a localised obstruction in the 
common bile duct. Extensive atresia of the intrahepatic ducts is 
beyond repair. 

5. Vims hepatitis is a diagnosis made more or less by ex- 
cluding any of the above conditions. Occasionally, one may obtain 
a history of hepatitis in the mother during pregnancy. Liver func- 
tion in the mother may be impaired. The prognosis is variable, 
depending on the degree of liver damage. Some cases of infantile 
cirrhosis are thought to be a sequelae of virus hepatitis in the new- 
born. 

Conditions Requiring Surreal Correction in early Newborn 
Period 

There are certain congenital anomalies that require surgical 
correction in the newborn if the baby is to survive at all. Ihe im- 
portant ones are— 
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1. Thoracic Emergencies. 


DiaphragmaUc hamia. Tha symploma of dyspnoea, cyanosis, 
^^lUenUy vomiting are evident soon aitcr 
birth. The abdomen does not show its normal fulness and as the 
conition IS more frequently left-sided, there is a mediastinal shift 
to the nght A plain x-ray of the chest and abdomen conllnns the 
dia^osis. Surgery should be undertaken within the first 48 hours 
if the mortality is to be reduced. 

Oesophageal atresia with tracheoesophageal fistula presents 
vnth repeated cyanoUc attacks, inability to swallow and collection 
of sticky mucus and salivary secretion in the pharynx. A rubber 
catheter passed into the oesophagus meets with an impassable 
obstruction. If any contrast studies are undertaken, a non-irritat- 
mg, radio-opaque substance may be usei^ although it is not neces- 
^ry or making a diagnosis. Barium should on no account be given 
to a newborn baby as regurgitaUon into the bronchial tree is al- 
most mvariable and produces collapse of the lobes of the lung and 
a pneumonitis which is fatal. Early surgery offers the only hope 
Of survtva . Babies over 2.5 kg. operated on within 48 hours of 
birth stand the best chance. 


ongenital emphysema or large tension cysts of the lung which 
pro uce symptoms in the newborn require urgent surgery to alle- 
yiate the respiratory distress. A chest x-ray is an invaluable aid 
m the diagnosis of respiratory distress, and there should be no de- 
lay in taking a film. 

There are certain congenital defects of the heart like extreme 
pu onic or aortic valve stenosis which result in early death, but 
Vv ch can be corrected if the facilities are available for cardiac 
surgery. 


2. Abdominal Emergencies. 

Imperforate anus is probably the most common condition among 
group. Some cases are simple enough to be corrected by a 
perineal incision. If there is any doubt about the level of the up- 
per pouch, it might be wiser to do a colostomy initially follow^ 
ater by corrective repair. The presence of a recto-vesical fistula 
usually indicates a high upper blind pouch. 

Omphalocele is a conilion where abdominal contents appear 
^ernaUy at the site of the umbilicus and covered only by peri- 
oneum, without being covered by skin or subcutaneous tissue. 
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Peritonitis develops very rapidly. Surgery should be performed 
as soon as possible after birth. 

Intestinal obstruction gives the classical picture of constipa- 
tion with bile-stained vomiting. Distention of the abdomen may 
not develop till much later. The diagnosis is made obvious on tak- 
ing a plain x-ray of the abdomen with the patient in the vertical 
position. The pattern of air and fluid levels to a certain extent 
gives a clue to the level of the obstruction, although its exact na- 
ture may not be evident till laparotomy is performed. Some pati- 
ents with obstruction develop perforation and pnetimoperitoneum. 
The mortality is still high and early surgery is essential. 

Pyloric stenosis usually manifests toward the third week of 
life. The clinical picture has been discussed in the section on vo- 
miting. 

Tumour in the abdomen, e.g. teratoma or congenital ovarian 
cysts, may be large enough to be evident at birth and should be 
removed soon to avoid spread of a possible malignancy. 

3. Neurological emergencies. 

A depressed fracture of the skull obviously needs operative 
intervention to relieve the pressure on the brain. This condition 
is fortunately rare. 

Meningoceles which have no skin covering need early opera- 
tion to avoid the complication of meningitis. The results are good 
when there is no paraplegia. Extensive nerve involvement con- 
demns the patient for life. 
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Ils ckef advantages are that it is technieally an easy procedure to 
practise and the obstetrician is independent of the presence of a 
tomed anaesthetist It gives good perineal relaxation, does not 
affect the foetus, and it can be safely given to a patient without 
any premedication and even on a full stomach. 

To be able to give the pudendal block anaesthesia successfully, 
It IS necessary to know the anatomy and the anatomic rclationsliip 
of the pudendal nerve. The pudendal nerve is derived from the 
branAes of the second, third and fourth anterior sacral nerves 
Which join into a single trunk, i to 1 cm. proximal to the ischial 
spme. It passes out of the pelvis through the greater sciaUc fora- 
men, inferior to the pyrifonnis muscle. It passes posterior to the 
ischial pine between the sacrospinous ligament anteriorly and the 
sacrotuberous ligament posteriorly. It re-enters the pelvis through 
the lesser sciaUc foramen and enters the pudendal canal at the in- 
ferior tip of the ischial spine. 

pudendal nerve trunk divides into three main branches: 
(1) the imerior haemorrhoidal, (2) the perineal, and (3) the dorsal 
rve o the clitoris. Each of these is an. important sensory nerve 
o e perineum. The inferior haemorrhoidal nerve supplies the 
lower rectum, the sphincter ani extemus, and the skin anterior 
p posterior to the anus. The perineal branch is the largest and 
is thepnsory nerve to the vulva and the perineum, and also sup- 
p es t e superficial and the deep muscles and the perineum. The 
dorscd nerye of the clitoris supplies the region of the clitoris. 

ec ntque. Twenty c.c. of 1 per cent novocaine^solution is 
to inject around the main trunk through a 5 inch long needle. 
tu ^ inserted through the skin of the perineum between 

e ischial tuberosity and the anus, somewhat nearer to the anus 
an the tuberosity. Ihe needle is directed through the ischiorectal 
fossa toward the posterior surface of the ischial spine. The needle 
IS guided to the tip of the ischial spine by a finger in the vagina. 
As the needle point approaches the ischial spine, it is pushed to- 
wards it by the directing finger. When the needle is properly 
p ace in the pudendal canal, free from the ligaments and the ob- 
turator muscle, it can be pulled back and forth wthout resistance. 

If there is resistance to its further introducUon, it should be with- 
rav^ to 3 to 4 cm. and reinserted. Ten c.c, are injected posterior 
to the ischial spine in approximately three equal parts. The needle 
u inserted a little further to the superior tip, and 3 c.c. are injected, 
e needle is inserted still further into the greater sciatic notch 
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and 4 c.c. are injected. The needle is gradually withdrawn and 
the remaining 3 c.c. are injected beneath the inferior tip of the 
spine. 

When the injection is properly given, there is loss of perinea! 
sensation as well as muscular relaxation within 3 minutes. Many 
operators inject a few c.c.s beneath the perineal and vulval shin 
in addition to the blocking of the main trunk, so as to ensure a 
complete loss of sensation of the perineum. 

TrichlorcUiyicnc (Triicne). The great advantage of trilene is 
that the patient can administer it herself at the time of uterine 
contractions. The patient holds the inhaler and breathes the vapour 
deeply before the peak of a pain so that she cooperates well in the 
bearing down efforts. Trilene does not affect uterine contractions 
and therefore does not prolong labour. It only produces analgesia 
and the patient remains conscious throughout the second stage 
(Fig. 149). 



Fjg. 14^. Apparatus for trilene anap.''thesia. 


To be able to use it advantageously, the patient should be given 
practice during the last weeks of pregnancy. Without this previous 
knowledge of inhaling the vapour and its effects, many patients 
during the agitated mental state of labour, fail to inhale the vap- 
•our properly. 

Local Infiltration of Abdominal WalL It is the most valuable 
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method of administering anaesthesia for abdominal obstetric ope« 
rations. It is a perfectly safe form of anaesthesia for the mother 
as well as for the foetus. Local infiltratioa can be carried out by 
the obstetrician himself. It does not need any preoperative pre- 
paration, and can be administered even when the mother has bad 
a meal a short while previously. It is most suitable in patients in 
circulatory collapse from blood loss, or who are in a state of shock. 

Technique. To make the patient almost oblivious to her sur- 
roundings, 100 mg. pethidine is given an hour before the opera- 
tion. If the operation is an emergency measure, 25 mg. pethidine 
is given intravenously, very slowly, on the operation table. 

The local anaesthetic used is 1 per cent novocaine, cevicaine or 
xylocaine. To 150 c.c. of the solution, 0.5 c.c. of 1 in 1000 adrena- 
line is added. The skin and the subcutaneous tissuest the rectus 
sheath and the rectus muscle, and finally the peritoneum, are in- 
iected separately (Fig. 150). 



Wth a 5 inch long needle, the skin and the subcutaneous tis- 
sues are infiltrated by commencing the injection midway between 
the umbilicus and the sjnnphysis pubis. The solution is injected 
••.upwards upto and just beyond the umbilicus, and downward uplo 
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the mon pubis. The injection is not only in the middle line but 
fan^vise, for a distance of 1-2 inches on either side of the midline. 
After waiting for a couple of minutes for the region to be properly 
anaesthetised, the skin and the subcutaneous tissues are incised 
upto the rectus sheath. 

A fresh needle is taken, and about 2 c.c. of the solution Is in- 
jected through the rectus sheath into the rectus muscle at five or 
six places on either side. The sheath is then incised, and tlie recti- 
muscles are separated. 

The parietal peritoneum is then incised. The abdominal wall 
' is lifted forward by the index and the middle fingers of the left 
hand and, as was done for the rectus sheath, 2 c.c. of the solution 
is injected subperitoneally as far out as possible at several places 
on either side of the incised peritoneum. Now the patient does 
not feel the retraction of the abdominal wall. 

Before cutting the utero-vesical reflection of the peritoneum, 
some operators inject a few c.c. of the solution between the peri- 
toneum and the uterine wall 

Spinal Anaesthesia. There is no doubt that spinal anaesthesia 
I carries greater risk in the pregnant woman than at other times, 
but nowadays, with proper technique, there is practically no dan- 
ger when spinal anaesthesia is given. In obstetrics, spinal anaes- 
thesia is, in several respects, superior to any form of inhalation 
anaesthesia. 

Spinal anaesthesia can be ^ven without any preoperative pre- 
paration of the patient It can be safely given when the patient 
has had a meal a short time before, because even if vomiting oc- 
curs after giving the spinal, there is no danger of vomited material 
being inhaled, as the patient is conscious. When vomiting occurs 
after inhalation anaesthesia, there is great danger of post-operative 
pulmonary complications following inhalation of vomitus. 

Under spinal anaesthesia, the uterus firmly contracts and re- 
tracts immediately after the delivery of the foetus and blood loss 
is considerably less than that after inhalation anaesthesia. This 
is a valuable advantage, both to the patient and the obstetrician. 

Wiih spinal anaesthesia there is no anoxia, and the foetus cries 
immediately, in contrast to inhalation anaesthesia, where there is 
usually a time lag of several minutes before respiration is estaV 
lished. Besides, as the mother is conscious she the psychologi- 
cal satisfaction of hearing her infant cry as during a spontaneous 
vaginal delivery- 
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Yet another advantage of ^inal anaesthesia is that it can be 
administered hy the ohsletridan himself in outlying areas -wheie 
the services of a trained anaesthetist are not available. But it must 
he stressed that herein lies the grave danger of sudden precipitous 
fall of blood pressure if the patient is not watched after giving the 
spinal anaesthesia. Usually, the fall in blood pressure occurs with* 
in tlie first few minutes, but the pressure may fall dangerously any 
time within the first hour and a half of giving the spinal injection. 
A great percentage of deaths following spinal anaesthesia are when 
the obstetrician, immediately after giving the spinal injection, com- 
mences the operation himself, without leaving the patient in charge 
of some trained person. 

Contraindicattone. (1) If the blood pressure is below 100 nun. 
systolic, spinal anaesthesia is contraindicated. (2) Vlhen severe 
antepartum or intrapartum haemorrhage has occurred, spinal 
anaesthesia should not be considered. (3> Spinal anaesthesia U 
contraindicated in severly anaemic women. (4) Hypertension as- 
sociated with myocardial damage; congestive cardiac failure; coro- 
nary disease. (5) In presence of obstetric shock, spinal anaesthesia 
is out of question. (6) Skin infection. (7) Deformed spine. (8) Pati- 
ent wantmg to remain imconscious. 

PTeoperaiive Medication and Precautions 

(1) An injection of 0.6 mgm. Atropine sulphate is given 45 
minutes before the operation. 

(2) Intravenous drip of 5% glucose solution must be kept 
ready beforehand, so that it can be started immediately after spinal 
injection, and not after allowing the blood pressure to faUi Ihus 
exposing the foetus to dangerous hypoxia. 

(3) Facilities must be provided to give cent per cent oxygen, 
either with bag and mask or when necessary through an intra- 
tracheal tube. 

(4) Vasopressor drugs must be ready at hand. The common- 
ly used drugs are vasoxme (Methoxamine) 5-10 mg.» Mepbentine 
(Mephenteramine) 10-20 mg., methedrine, 5-10 mg. 

(5) Occasionally spinal anaesthesia fails, and facilities for 
giving general anaesthesia should be available. 

(6) All requisites for resuscitating the infant should be kept 
ready. 

Technique. Lumbar puncture can be done cither in sitting 
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or lying down position and it is simply a matter of the individual 
anaesthetist getting used to a particular position. However, in very 
fat subjects the sitting position is more suitable. 

In lying down position the patient is put in the left lateral 
position. An assistant is asked to flex the lower exiremities sharp- 
ly at the knees and hips and the neck is flexed. By sharply flexing 
the spine the intervertebral spaces are opened up. 

Ihe skin in the region of the spine is prepared by ether. The 
skin and the soft tissues arc anaesthetised and then a 22 or 24 gauge 
lumbar puncture needle is inserted cither in the space between 
the 3rd and 4th or 4th and 5th lumbar vertebrae. 

The drugs 'commonly used for spinal anaesthesia are: Nu- 
percaine, or jQrlocaine. In obstetrics 0.8 to 1 c.c. is suSicient (ligno- 
caine). 

During the uterine contractions the pressure in the cerebro- 
spinal fluid is raised and waves are set up which may force the 
anaesthesia to a dangerously high level Care should therefore 
be taken not to inject the anaesthetic agent during a contraction. 

After giving the injection, the patient is immediately and care- 
fully turned on her back and oxygen is given either inlranasally 
or by a bag and mask. Five per cent glucose drip U started at once 
and blood pressure is frequently recorded. 

If the blood pressure falls by more than 25 xnra. Hg. the 
glucose drip should be made to run rapidly and above mentioned 
vasopressor drugs should be injected intravenously. 

Foetal bradycardia often occurs when the maternal blood pres- 
sure falls to 80 mm. Hg. systolic but may occur even when the pres- 
sure is 100 mm. Hg. systolic. Sudden severe hypotension is hkely 
to cause severe foetal hypoxia and death. 

The effects of moderate degrees of hypotension may not be 
reflected in the perinatal mortality, but damage to the central ner- 
vous system may lead to serious consequences when the child grows 
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CHAPTER 2 

CAESAREAN SECTION - 

Perhaps the most notable change in present-day obstetric prac- 
tice IS the increase in the acceptable indications for performing 
cesarean section. The fr ee availabi l ity of blood tr ansfusions, the 
intri^Uon of antibjotics, and the improvements in the adminis- 
tration of anaestfesia, have contributed towards m^d^iTaeiaSah 
section a safe operaUon even when it is performed in cases of de- 
layed, obstructed labour. 

At the Nowrosjeo Wadia Maternity Hospital about 80 per cent 
are ower segment caesarean sections, and the remaining are clas- 
sic . The figure for classical operation appears to be relatively 
mgh for a rnodem obstetric insUtution, but in the majority of cases 
the classical operaUon is selected only because slerilization forms 
a part of the operation. 

Incidence. The caesarean rale varies from insUtution to insti- 
u ion but, as a result of the greater number of indicaUons for a 
caesarean in present day obstetrics, the incidence of caesarean 
section has increased in ail countries. The figures of N.W.M Hos- 
pite , Bombay, during the two 5 year periods clearly show the 
rumg incidence of caesarean secUon. During the 5 year period 
54-1958 there were 43,842 confinements and 667 caesarean sec- 
Uons giving an incidence of 1.5 per cent During the 5 year period 
1959-1963 there were 47,886 confinements and 1,087 caesarean sec- 
“ incidence of 2.2 per cent. Krishna Menon from 
Madras gave an incidence of ZT per cent in the period between 

-1961. At Queen Charlotte’s Hospital, the caesarean section 
rate in the ten years’ period, 1945-54, was_3-3_per cent while the 
Uverpool Hospital reported a 15% caesarean section rate in 1950. 

In the John Hopkins Hospital, during the years 1946-53, an inci- 
dence of 5% in 21,050 deliveries was reported by Eastman. Thus, ' 

It is evident that the difference in the rate is dependent on the ex- 
perience and the conservative or radical tendency of the Visiting 
Staff. The low section rate at the Nowrosjee Wadia Maternity Hos- 
pital is partly due to the fact that no caesarean section operaUon 
IS done wthout the permission of a senior member of the Visiting 
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Staff, and, also, partly due to a large number of emergency admis- 
sions where the odds are against the baby. 

Indication for Caesarean Section 

Cephalopcivic Disproportion. Cephalopelvic disproportion 
forms the largest group in all reported series of cases. It includes 
cases of (1) grossly contracted pelvis, (2) a pelvis of normal shape 
in which some of the diameters are small, (3) a pelvis of normal 
shape and size but the foetus is disproportionately large, and (4) 
o ccipito po sterior positions. Some writers also include cases of 
aiSnoimal uterine action in this group, but it is discussed here sepa- 
rately. There can be no disagreement about abdominal delivery in 
cases of major degrees of disproportion or grossly deformed pelvis. 
Minor degrees of disproportion are subjected to caesarean section 
only after a trial of labour has been unsuccessful. 

Is cases of disproportion, the object of a timely caesarean 
section is to avoid a difficult vaginal delivery resulting in stillbirth, 
or the birth of a live baby which succumbs to intracranial trauma. 

I^Ialpresentatioos. Brow. All cases of persistent brow pre- 
sentation at or above the mid-pelvic plane are best delivered by 
caesarean section. At the N.W.M. Hospital, Bombay, there were 6 
cases of persistent brow presentation during the year 1961, and 
caesarean section was done in 5 cases. 

Face, Spontaneous delivery is the rule in mento-anterior 
cases. Most mento-posterior presentations undergo rotation into 
the mento-anterior position and a caesarean section is therefore 
rarely required for face presentations. 

Breech. In only a few cases of breech presentation, a caesa- 
rean section is indicated. Breech in an eldetly^_primipara, or 
breech in a case of bad obstetric history, or breech in a case of 
contracted pelvis is suEjicte^ to caesarean section. At the N.W.M. 
Hospital, there were 507 cases of hreech presentation during 1960- 
61, and only 11 cases were delivered by caesarean section. 

Neglected Transverse Lie. Until recently, a neglected trans- 
verse lie was managed by decapitation, but, the overstretched lower 
uterine segment frequently ruptured in the process. This still re- 
mains the practice in outlying areas of India, but in large mater- 
nity insUlulions such cases are generally treated by a caesarean 
section. 


720 


A TEXTBOOK OF OBSTETRICS 


As the lower segment is greatly stretched laterally, there is 
often difficulty in extracting the foetus through a transverse lower 
segment incision. A vertical inebion into the lower segment is cot 
desirable as there is the danger of extension downwards into the 
vaginal vault, with trauma to the bladder. Therefore, a vertical 
incision into the lower part of the body is performed. 

Cord Presentation and Cord Prolapse. For obtaining a live 
child, all cases of cord presentation and cord prolapse, at or near 
lull term, when the cervix is less than three-fourths dilated, are 
best submitted to an immediate caesarean section. During 1961, 
there were 59 cases of cord presentation and cord prolapse, of 
which 39 were emergency admissions in which the foetus was al- 
ready dead. Of the 20 registered cases, 10 cases were delivered 
by caesarean section. 

Previous Bad Obstetric History. Majority of cases of previous 
bad obstetric history have cephalopelvic disproportion as the un- 
derlying recurrent cause. An X-ray pelvimetry during pregnancy 
is an invaluable guide in arriving at a decision for an abdominal 
or a vaginal delivery. 

Abnormal Uterine Action. Hyj»tonic uterine ocllon is nowa- 
days successfully treated by an oxytocic drip, and unless there U 
cephalopelvic disproportion, a caesarean section is seldom neces- 
sary. 

Hypertonic uterine inertia prolongs the first stage of labour 
and the constant pain exhausts the patient. It does not respond 
to pilocin drip and needs heavy sedation. Foetal mortality in this 
type of uterine action rises when labour is prolonged for more 
than 24 hours. 

Cervical rigidity may be functional or organic. In functional 
rigidity the cervix frequently dilates slowly, but there are cases 
in which the cervix dilates partially and remains so for a long 
time, and caesarean section is indicated. For organic rigidity, as a 
result of fibrosis, caesarean secUon. is the only mode of delivery. 

Previous Caesarean Section. The adage “once a caesarean 
always a caesarean” vras true in the past when the only indication 
for caesarean section was a badly deformed pelvis through which 
vaginal delivery was impossible. At the present time, half or even 
more than half the cases of previous caesarean section arc deli- 
vered vaglnally, depending on the nature of the indication of the 
previous caesarean section Cephalopelvic disproportion will fre- 
quently require a repeat caesarean section, while vaginal delivery 
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can be expected when the previous operation was for placenta 
praevia, cord prolapse, or a like non-recurrent indication. 

Placenta Praevia. In recent years more and more cases of 
placenta praevia are submitted to caesarean section. All the cases 
of 3rd and 4th degree and second degreee posterior placenta prae- 
via are delivered by caesarean section. In the N.W.M. Hospital 
out of 128 cases, 45, 35 per cent were delivered by caesarean sec- 
tion. In some institutions the the caesarean section rate is as high 
as 70-80 per cent. 

Accidental Haemorrhage. Very few cases of concealed acci- 
dental haemorrhage are nowadays submitted to caesarean section. 
That is because an oxytocic drip usually succeeds in stimulating 
uterine contractions. In order to prevent hypofibrinogenaemia re- 
sulting from absorption of thromboplastin from the retroplacental - 
clot the membranes must he ruptured before starting the oxytocic 
drip. At the N.W.M. Hospital, there were 175 cases of accidental 
haemorrhage during the two years, 1960-61, and only 3 cases were 
submitted to caesarean section. 

Toxaemia. In /ulmiiwtingr pre-eclampsia, pregnancy should be 
terminated as soon as possible before eclampsia supervenes. The 
usual methods of inducing labour take as long as 24 to 72 hours 
and should eclampsia supervene during this waiting period, oppor- 
tune time for caesarean section is lost. Termination by caesarean 
section is particularly indicated in primagravidae with a closed 
ceryix. 

fJcIatnpsla. In most cases of eclampsia, labour starts spontane- 
ously, hut there are two categories of cases where a caesarean 
section is preferable; (1) when eclamptic fits are not controlled 
within 8-10 hours and the cervix is unripe, and (2) when sponta- 
neous labour does not occur in a piimigravidae whose fits have been 
controlled. 

Maternal Diseases. Diabetes. The three recognised clinical 
complications in diabetic women — intrauterine death, over-weight 
babies and frequent association of toxaemia — contribute towards 
the high perinatal loss in this condition. The present trend of per- 
forming elective caesarean section after the 36th week is mainly 
to reduce the perinatal loss. The close liaison between the clini- 
cian and the obstetrician has, by proper control of diabetes, con- 
siderably lowered the operative mortality following caesarean sec- 
tion. Vaginal delivery is permisrible in only those cases where the 


722 


A TEXTBOOK OF OBSTEnuCS 


previous obstetric history is good, the baby is considered to be of . 
average sae, and toxaemia is not a complicating factor. 

Cardiac Disease. Unless there is an obstetric indication for 
resorting to caesarean section in all cases of cardiac disease, a vagi- 
nal delivery is allowed. 

Tmnours Obstructing Vaginal Delivery. The majority of 
fibromyomata develop in the body of the uterus and do not obs- 
truct labour. Caesarean section is required in an occasional case 
in whicli the growth is impacted in the pelvic cavity. 

A caesarean section, for an ovarian cyst lying below the pre- 
senting part has two-fold object. It forms a safe mode of delivery, 
and at the same time the ovarian cyst can be excised. 

In carcinoma of the cervix, a caesarean section is the only 
mode of delivery, irrespective of the stage of malignancy. 

Miscellaneous. Apart from the above discussed indications, 
caesarean section is necessitated by the undermentioned conditions. 

(1) After a successful repair of a uesico ropinal fistula, a vaginal 
delivery is likely to undo the repair, and a caesarean section in 
subsequent deliveries Is advisable. 

(2) Extensive Fibrosis of Vagina. Severe scarring of the 
vaginal canal is usually due to a previous badly managed vaginal 
delivery. When a cartilaginous annular constriction ring through 
which even a finger cannot be passed is formed in the vagina, abdo- 
minal section is an absolute indication. 

(3) Postmaturity. It is difficult to define postmaturity but 
when pregnancy has extended to more than 293 days, and induc- 
tion by oxytocic drip has been unsuccessful, a caesarean section 
must be considered, in order to prevent intrauterine death of the 


foetus from anoxia. 

(4) Habitual Intrauterine Death Late in Pregnancy. In a case 
of this nature the obstetrician should take the opportumty of per- 


forming an elective caesarean section before the term when intra- 
uterine death had occurred in previous pregnancies. Though this 
appears to be logical, it is not often practicable. Rh or ABO blood 
incompatibility may be the cause of intrauterine death in some of 


these cases. 


Indications for Classical Caesarean Section 

Dilllculty of Access to Lower Segment At times, as a result 
of a previous caesarean section, or any other operation, dense 
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adhesions ate formed making access to the lower segment difficult 
and hazardous, a classical incision is then preferred. 

Fihromyomata. Multiple growths studded over llie anterior 
surface of the lower, segment prevent incision into the lower seg- 
ment and a classical Incision has to he resorted to. 

Deformed Pelvis. Occasionally, the pelvis is so deformed that 
access to the lower segment operation is difficult, and a classical 
incision is chosen. 

Repeat Caesarean Section wth Sterilization. When the patient 
is to be sterilized, a classical incision is sometimes chosen. 

Classical Caesarean Section 

Abdominal Incision. In the days when classical caesarean sec- 
tion was prevalent, the abdominal incision was paramedian, two- 
thirds being below the umbilicus and one-third above. Today, the 
abdominal incision is midline subumbiheal as for the lower seg- 
ment. Therefore it is not possible now, as it was m the former 
days, to know whether the previous operation was classical or other- 
wise by merely observing the position of the scar. Some obstetric- 
lions prefer a transverse incision for low'er segment caesarean sec- 
tion (Fig. 151) . 



Ffg. 151, Incisions employed for caesarean section. 

After opening the peritoneal cavity, the first thing is to ascer- 
tain the uterine axis. When the axis is vertical, the adnexa and 
the round ligaments are situated far laterally. If the uterus has 
rotated to one side, then the adnexa and the round ligament of 
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the opposite side are seen to come forward medially. Before pro* 
cecding further the uterine axis should be manually corrected and 
the centre of the anterior surface of the uterus brought under ab- 
dominal incision. The intestines are packed by wet abdominal 
towels and Doyen’s retractors arc placed at the upper and lower 
angles of the abdominal incision. 

Uterine Incision. It is median longitudinal along the anterior 
uterine wall. It should be live to six inches in length so that the 
child can be easily extracted (Elg. 152) . When the incision is not 



Fig. 1S2. Vertical incision ot uterus with membranes Intact 

liberal, not only is it difhcult to extract the child but also there is 
the risk of extension of the incision into the lower segment. A 
small incision is first made, which is deepened until the cavity is 
opened, and the incision is quickly enlarged by cutting upwards 
amf cftjwnwanif with a pair o/ sccssors. 

The membranes are then ruptured if they have not already 
ruptured. \Vhen the placenta is situated anteriorly, it will come 
underneath the incision. If the placental edge can be reached, it is 
drawn laterally to expose the membranes which are then ruptured. 
But when the placental margm cannot be reached, the placenta is 
quickly perforated by the fingers in order to enter the cavity. Bleed- 
ing from the large sinuses will be profuse and unless the baby is 
quickly extracted it will be bom deeply asphyxiated. 
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Extraction of Child. This is best accomplished in cephalic pre- 
sentation by Seizing one or both the feet and pulling the foetus 
out. There is usually no difficulty in delivering the head but, some- 
times, especially when spinal anaesthesia has been given, the neck 
is gripped by the contracted edges and gentleness and deliberation 
are necessary in extracting the head. Even in breech presentation, 
thp head is seldom in the line of the incision and usually the baby 
is delivered by traction on the legs. 

The body of the uterus firmly contracts after the expulsion of 
the foetus. Five units of pitocin intramuscularly and 0.25 mg. of 
ergometrine intravenously are given as a routine. 

The placenta usually separates within a minute after the ex- 
pulsion of the body and is removed with the entire membranes. 

In an elective caesarean operation on a primigravida, it is pre- 
ferable to pass No. 6 Fenton’s dilator through the cervical canal 
to ensure proper draining of the lochia. 

Closure of Uterine Wound. The uterine incision is sutured 
in three layers: 

(1) A continuous No. 1 chromic catgut suture is applied to 
the deeper part of the uterine muscle avoiding the decidua (Fig. 
153). 

(2) The second layer approximates the remaining portion 
of the uterine musculature. A continuous suture of No. 1 chromic 
catgut is applied. Alternatively interrupted sutures at 1 cm, dis- 
tance are inserted (Fig. 154). 

(3) The third layer is of continuous No. 0 chromic catgut 
which includes the most superficial layer of the myometrium and 
the peritoneun. 

Finally, the abdomen is closed in layers. 

Lower Segment Caesarean Section 

Abdominal incision is midlinc subumbilical. The peritoneum 
is opened at a point near the upper angle of the wound. This pre- 
caution is necessary because the bladder is frequently raised with 
the lower uterine segment particularly when the operation is per- 
formed after many hours of labour. The incision is continued first 
Upwards and then downwards, care being taken not to incise the 
bladder. The position of the bladder can be made out by the thick 
white appearance in contrast to the thin shiny peritoneum. Fre- 
quently, a network of blood vessels of the elevated base can be 



Fig. 153. Suturins of the deeper pari of Fig. 151. Sulurutg of the 
the uterine mtiacle rentaining portioa of the 

uUnae musole. 

seen, On opening the abdomen, a varying quantity of peritoneal 
fluid, at times blood-stained, is found. Normally, the intestines 
are not visible, but when the operation is performed late in labour, 
the distended coils may protrude out of the incision. 

The next tiling to observe is whether there Is partial rotation 
of the uterus. Normally, the uterine blood vessels are situated far 
laterally but, when the uterus is rotated, the uterine blood vessels 
of the opposite side are visible in (he antero-laleral position. If 
there is any rotation, it is corrected by passing a hand between the 
abdominal wall and the body of the uterus. 

The field of operation is isolated by wet packs inserted on each 
side of the uterus. A wide Doyen's blade retracts the lower angle 
of the incision. 

The loose peritoneum covering the anterior surface of the 
lower uterine segment, about li to 2 inches above the margin of 
the bladder, is picked up in a dissecting forceps and opened with 
a snip of 'the scissors. Through this small incision, closed blades 
of the scissors are passed on either side raising the peritoneum 
from the underlying uterine muscle. The peritoneum is cut as far 
as the lateral borders of the uterus. 

Ihe upper edge of the peritoneum is pushed upw’ards for about 
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3 cm. The lower edge should not be pushed down for more than 
1-2 cm. because the veins at the base o£ the bladder are likely to 
be damaged. If any veins are tom they should be caught and liga- 
tured immediately as otherwise there is unnecessary loss of blood 
during operation. The Doyen’s retractor is re-adjusted to include 
the bladder under its blade. 

The position of the head and the shoulder is next palpated to 
select the site of incision on the lower segment. Sometimes, large 
sinuses are seen running across the lower segment, and those that 
cross the line of incision are preferably ligated by under-running 
sutures. 

Uterine Incision. An incision, not more than 1 inch in length, 
is made in the lower segment by strokes of knife and deepened 
until the membranes protrude or, if the membranes have ruptured, 
the head or the shoulders are seen. The edges are held by Morri- 
son's forceps and the incision is extended laterally with a slight 
upward curve by a pair of scissors. Alternatively, the inci- 
sion is widened by putting the index fingers of each hand into the 
small opening and stretching the muscles apart (Fig. 155). Should 



Fig. 155. Transverse incision over the lower segment of the uterus. 

the membranes be still intact, they are ruptured and the flow of 
liquor amnii is sucked out by suction. 

Delivery of Head. When the head is altogether above the 
hrim, there is not much difllculty in getting it out. The head may 
be lying transversely or with the occiput posteriorly or anteriorly. 
When the head is lying transversely, the fingers of the right hand 
are inserted between the head and the uterine wall and the head 
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is laterally flexed to bring it out o( the incision. Similarly, a head 
in the occipito-posterior position is delivered by flexing the bead 
When the head is in the occlpito-antcrior position, the head is push* 
ed upward by the fingers until it is raised uplo the level of the ia* 
cision and it is then delivered out of the incision by extension of 
the head. During delivery of the head, moderate pressure on the 
fundus is applied through the abdominal wall to assist the dehvery. 

When the head has gone into the brim of the pelvis, the ease 
or difficulty with which the head can be extracted depends on the 
quantity of liquor present and the tone of the uterm. In most 
cases, the manoeuvres described above arc suillcicnt to deliver the 
head. Alternatively, the vecUs or a blade of forceps is passed be- 
low the head and the head is levered out from the pelvis into the 
uterine incision. Leverage by Willel’s forceps is likely to cause 
laceration of the scalp. 

Wheiv tlie head is deeply engaged and the labour has been con- 
siderably prolonged, the head cannot be delivered by the above 
manoeuvres. The less experienced would consider a classical seg- 
ment as the best way of getting out of llie difficulty. One of the 
following two method is usually successful in delivering the deep- 
ly wedged head. One way is to ask an assistant to push the head 
upwards out of the pelvis with his hand in the vagina. The other 
method is tliat described by PaUvardhan. This consists in incising 
the uterus at the level of the anterior Moulder and delivering the 
anterior shoulder with the anterior arm. If the back is anterior, the 
posterior shoulder is rotated forwards and delivered through the in- 
cision. By traction on the two arm pits, coupled with fundal pres- 
sure, the trunk breech and the lower limbs are delivered. The 
head is now lifted out of the pelvis by traction on the legs. If the 
back is posterior, after delivery of tlie anterior shoulder, two fing- 
ers are introduced in the uterus and a foot is sought. Now by 
traction on the foot, coupled with fundal pressure, the breech fol- 
lowed by the trunk is delivered. The head is delivered by traction 
on the legs. 

After delivering the head, the body should not be immediately 
delivered. The slight delay is utilised in cleaning the throat and 
wiping the eyes. By tliis way, lime is given for the uterus to con- 
tract and the amount of blood loss following the delivery of the 
child is reduced. Pitocin, 5 units, intramuscularly and 0.25 mg. of 
ergometrine intravenously are routinely given. 

The upper edge of the inclaon is caught by Morrison’s forceps. 
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The lower uterine flap is thin, flaccid and recedes deeply into the 
pelvis, and should be carefully identified and pulled up by Morri- 
son’s forceps. No sooner the lower edge is pulled up, the oozing 
from the wound diminishes considerably. 

The placenta takes time to separate and haste is unnecessary. 
Immediate manual separation is unwarranted and will positively 
increase the amount of blood loss. The placenta generally separa- 
tes within a couple of minutes. If it does not do so until one-third 
of the incision is sutured, it is expressed by pressure on the fundus 
through the abdominal wall. It may, at times, be necessary to 
manually separate the placenta. The placenta with the mem- 
branes is removed. 

Closure of Uterine Incision. The upper edge of the incision 
is usually thicker than the lower edge and approximation of the 
two needs care and technique. It is wise to put a suture at either 
comer of the incision. These act as traction sutures. 

(1) The ^rst layer b sutured with No. 1 chromic catgut con- 
tinuous suture or interrupted sutures are applied at a distance of 
1 cm. The needle goes through the entire thickness of the lower 
edge and through a little more than the deeper half of the upper 
edge (Fig. 1S6) . • 



Fig. 156. First layer of continuous sutures. 


(2) The second layer is also of No. 1 chromic catgut and 
takes a bite of the muscle of the lower segment beyond the suture 
line and the remaining superficial part of the upper segment. 
There is individual preference for having the second line of suture 
either as a continuous or a continuous locked stitch. Our prefer- 
ence is for a continuous suture. A locked stitch gives good im- 
mediate haemostasis but is hkely t n weaken the healing by devi- 
lahsingjhejnu^sleJttJiefiveerulhc-Jockicgs (Fig. J57). 
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(3) The third line of suture lakes the cut utero-vesical pen- 
toneum. The centre of the vesical flap is raised into the wound 
with a pair of Allis’ forceps. Care is taken to remove any clots of 
blood from the retro-vesical space. The third line of suture is a 
continuous suture of No. 0 cliromic catgut (Fig. 158). 



P>S 158. SuturtnC of utcro-vesicic peritoneum. 


The abdominal packs are removed. Blood and liquor, which 
have collected in the abdominal cavity, are removed by suction and 
sponges. 

Finally, the abdomen is dosed in layers. 

Exlraperitoncal Lotver Segment Caesarean Section 

This operation was advocated to circumvent- peritoneal- infec- 
tion following caesarean delivery. The lower segment is exposed 
by pushing the bladder and the vesico-uterine fold of peritoneum 
to one side. The lower segment is thus approached and Incised 
without opening the peritoneal cavity. This operation is techni- 
cally ddEcult as compared to the transperitoneal operation. In view 
of the surgical asepsis in modem obstetrics and the reliable anti- 
biotics of today, this operation has hardly any place. 
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Complicatious during Operation 


(1) Injury to Bladder. The bladder may be injured in one 
of the following ways: 

(a) In the case of prolonged labour, the bladder is usually 
raised up in the abdomen and is likely to be injured whilst incis- 
ing the parietal peritoneum. 

(b) The bladder which is elevated by the excessive disten- 
sion of the lower uterine segment may be mistaken for the reflexion 
of the ulcro-vesical peritoneum and inadvertently incised. 

(c) During extraction of a large head or one which is deep y 
engaged, the lower uterine segment may tear downwards into the 
vagina tearing with it the base of the bladder. 

(d) If care is not exercised, bladder may be included in the 
sutures closing the uterine incision. 

(2) Excessive Bleeding. This may occur in several ways: 

(1) Tearing of uterine blood vessels. (a) If the rotation 
of the uterus is not corrected, the more anteriorly situated uterine 
blood vessels are likely to be tom whilst making a transverse in- 
cision. 

(b) Similarly, during a difficult extraction of the head, the 
transverse incision may extend laterally, tearing the uterine ves 


seis. , , 

(2) Bleeding from placental bed. (a) Oozing from the pla- 
cental bed, in case of placenta praevia, is likely to be excessive 
and, at times, it is necessary to pack the uterine cavity. 

(b) When the placenta is separated immediately after the 
delivery of the foetus, before the uterus has had time to re rac , 
blood loss is likely to be excessive. 

(c) Haemorrhagi! is Ukdy to be excessive after the separa- 
tion of a placenta which is attached over a deep intramura r 

(d) In accidental haemorrhage, the uterus ' 

tract and retract after the extraction of the foetus an e p 

Also, should there be associated hypofibrinogenaemia, uncontro - 
able bleeding will occur. , , , ^i. 

(e) When caesarean section is performed be ore e 

of labour, bleeding from the placental bed is, at ^nflv^s 

because the uterus does not contract and retract as efficient y 
in those cases where the operation is performe unng a 

(f) Bleeding due to anaesthesia. During mhalation 
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thesia, uterus fails to contract and retract in the normal way, par* 
ticularly when the anaesthesia is deep. 

(g) Suturing the upper edge of the wound to the posterior 
wall the uterus. The lower edge continues to bleed as long as it 
is left unsutured. 

(3) Injuries to Infant. Whilst opening the uterus, the scalp 
or ear lohe may be accidentally injured. Fracture of the humerus 
may occur while hooking out an arm. 

(4) Air EntboUsin. Suction of air through the open mouth 
of a vessel may cause an air embolism. 

(5) Inversion of the uterus. During attempts to remove the 
placenta by cord traction, the atonic uterus may suddenly get in* 
verted through the lower segment incision. 

(6) Foetal Asphyxia. Foetal asphyxia may result from (a) 
improper oxygenation during anaesthesia, (b) accidental cutting of 
the cord while incising the uterus, (c) excessive blood loss from 
incision of a placenta lying over the incision, and (d) delay in deli- 
vering the foetus. 

Complication After Caesarean Section 

fl) Post-operative Bleeding. This may result from the pla- 
cental site, particularly in cases of placenta praevia, atonicity of 
the uterus, especially after inhalation anaesthesia or failure to eHect 
complete haemostasis of the uterine incision whilst suturing. 

(2) Vcsico-vagUiol Fistula. Laceration of the bladder, which 
escapes lecopulion at the time of operation, results in cervico- 
vaginal or vesico-vaginal fbtula. 

(3) Haematoma. (a) Haematoma of the broad ligament due 
to injury to the vessels near the lateral angle of the incision. It 
causes persistent low fever with pain and tenderness in the iliac 
fossa. 

(b) Retrovesical haematoma due to injury to one or more of 
the large veins on the bladder bed or from failure to secure com- 
plete haemostasis during suturing the uterine incision. 

(4) Wound InlecUon. In majority of cases it involves a small 
portion from which purulent discharge exudes. Sometimes, the 
whole length may suppurate. 

(5) Uterine Infection. When caesarean section is done after 
a prolonged labour, infection of the uterus, is likely. 

(6) Ilctention of Lochia. Sometimes after delivery, usually 



CAESAREAN SECTION 


733 


m primiparac where elective caesarean section is done, lochia is 
retained. Faulty suturing of the raised posterior wall of the uterus 
with the incision will also cause retention of lochia. 

(7) Pyometra of uterus results when retained lochia gets in- 
fected. 

(8) Thrombophlebitis and its complications like pulmonary 
embolism. 



CHAPTER 3 


HYSTERECTOMY IN OBSTETRICS 

Hysterectomy for obstetric indications in young married 
women is sometimes necessary, and the frequency with which it 
IS performed in an obstetric institution reflects the nature of obs- 
tetric practice in the surrounding district and also the obstetric 
judgment of the staff manning the institution. As a result of re- 
cent advances in the management of obstetrics, the indications for 
hysterectomy have been greatly reduced from what they used to 
be in the earlier part of this century. 

Indications. 

(1) Vesicular Mole. Vesicular mole in a multipara near or 
over forty years of age is, at times, an indication for performing a 
hysterectomy with the mole in situ (Plate 71). This is done with 
the object of avoiding the likely development of chorionic card- 
noma. A perforating type of mole in a mulUpara should preferably 
be treated by hysterectomy. 

(2) Rupture of Uterus. Formerly, rupture of the uterus in 
a neglected obstetric case was invariably treated by hysterectomy 
but the present trend is to conserve the uterus by suturing the 
tear. The advent of antibiotics has practically eliminated the risk 
of fulminating abdominal sepsis following rupture and thus enabled 
the obstetrician to conserve the uterus. 

(3) Concealed Accidental Hoeniorrhagc. Concealed acci- 
dental haemorrhage which failed to respond to conservative mea- 
sures was formerly treated by caesarean section followed by hys- 
terectomy when the uterus failed to contract and retract. At the 
present time, rupture of the membranes followed by pitocin dnp 
usually succeeds in elfecting a vaginal delivery and caesarean sec- 
tion is rarely required. If an abdominal delivery is decided upon 
it should be done before the grave complication of hypofibrinogenae- 
mia develops. 

(4) Torsion of Gravid Uterus. TTiis very rare accident may 
necessitate hysterectomy after delivery of the cluld by caesarean 
section. 
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(5) Perforation of Uterus. Perforation of the uterus during 
criminal atortion may need hysterectomy. If the accident is not 
immediately recognised and the operation is continued, the uterus 
may be mutilated by perforation at several places. Hysterectomy 
may become imperative for severe bleeding from the lacerated area 
or from rupture of uterine blood vessels. 

Steps of Operation 

(1) Clajjipinp of Upper Parts of Broad Ligament Two long 
clamps are applied, about half an inch apart, to include the medial 
end of the Fallopian tube, the ovarian ligament, the ovarian blood 
vessels and, if possible, the round ligaments. The clamped part 
is cut between the two clamps. If the round ligaments are not 
included, they are similarly clamped and cut between the two 
clamps. The pedicles are transfixed and ligatured by chromic cat- 
gut or thread. The same procedure is carried out on the opposite 
side. 

(2) The loose reflection of the peritoneum of the uterovesi- 
cal pouch is cut from one side of the cut round ligament across 
the front of the uterus upto the round ligament of the opposite 
side. 

(3) The bladder is pushed downwards from the front of the 
lower part of the body of the uterus and the cervix by a swab. 

(4) The uterine blood vessels are clamped on either side with 
curved Kocher’s forceps. The tip of the clamp should include 
about one-fourth of an inch of the lateral border of the uterus to 
ensure the clamping of all the blood vessels coursing along the late- 
ral border. The blood vessels are cut near the uterus to prevent 
slipping of the vessels through the clamp. The pedicles are trans- 
fixed and ligated by chromic catgut or thread. 

In lateral ruptiue of the uterus there is a diffuse haematoma 
of the broad ligament on the side of the rupture and it is not easy 
to clamp the uterine blood vessels in the usual way. The intact 
blood vessels are clamped and ligatured but no attempt should be 
made to search for lacerated veins in the broad ligament. Any 
bleeding vessels in the broad ligaments are ligatured but those al- 
ready thrombosed do not need further attention. In ligaturing bleed- 
ing vessels in the broad ligament as small bites as possible should 
be clamped so that the ureter is not included in the ligature. In case 
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of doubt, the ureter should be traced downwards from the sacro* 
xliac region. 

(5) The ureters are likely to be damaged during clamping ol 
the uterosacral ligaments and care should be taken to push the 
bladder well down on the anterior vaginal wall as also laterally. 

(6) The cervix is then amputated. The base of the bladder 
may have been traumatised during rupture of the uterus. As a 
rule, a rubber catheter is kept in the bladder during the operation, 
and if the bladder has been ruptured the catheter can be seen pro- 
truding from the ruptured base. 

(7) The amputated cervix or the vault of the vagina is sutur- 
ed by No. 1 chromic catgut. The tear often extends along the vagi- 
nal Avail. After the removal of the uterus, the tom portion should 
be traced down and the vagina sutured from below upwards by 
a continuous or interrupted catgut sutures. 

(8) The cut anterior and posterior margins of the peritoneum 
of the broad ligament are sutured by a continuous stit^ commenc- 
ing from the pedicle of the tube and the ovary of one side across 
the pelvis to the opposite side. 



CHAPTER 4 


PUBERAL STERILIZATION 

Puerperal sterilization is a simple procedure. The operation 
is performed in some clinics as early as few hours after a vaginal 
delivery. " It is preferabiy done on the second or the third day of 
puerperium because by then the woman has recovered from the 
stress of labour. Also, should there be some untoward symptoms, 
as pyrexia, excessive bleeding or sleeplessness, the operation can 
be postponed to a later date. The advantage of puerperal steriliza* 
tion is that the woman can leave the hospital by the tenth day as 
is usual after a vaginal delivery. 

Sterilization may be imperative for medical indications but 
-in India socio-economic conditions is the prevailing indication. In 
an underdeveloped, overpopulated country, like India, it is a na- 
tional problem. Though the governments of over-populated coun- 
tries arc seized with the problem, still this operation is legally not 
•permissible except for medical indications. Prior written permission 
of the woman as well as of her husband must be taken. If the hus- 
band is out of station at the time of the operation, his written per- 
jnission, attested by a magistrate or a Justice of the Peace, must be 
kept on record. Neglect to take these precautions may involve the 
obstetrician in legal proceedings at a later dale. 

In recent years, the number of sterilizations demanded for 
medical diseases has been conriderably lessened, mainly duo to 
co-ordinated efforts of the medical or surgical colleague and the 
obstetrician. Striking examples of such co-ordinated treatment 
are to be found in the management of the pregnant diabetic and 
pregnant cardiac cases. 

Obstetric Indications. (1) At the third repeat caesarean sec- 
tion, (2) following repair of rupture of uterus in a multipara, (3) 
Rh or ABO blood incompatibility, (4) recurrent toxaemia of preg- 
nancy, and (5) repeated puerperal psychosis. 

Eugenics has figured prominently in recent years and sterili- 
zation should be favourably considered in all cases where the off- 
springs are likely to be a burden to tbe family and society. 

After Eiffccls of Puerperal Sterilization. It has been stated by 
some observers that, due to interference \vith the blood supply to 
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the ovaries, menstrual irregularities frequently occur after this 
procedure. This does not appear to bear out with clinical expeii* 
ence. In many cases, menstrual disturbances following steriliza- 
tion are incidental and would have occurred apart from this ope- 
ration. Sterilization is frequently performed in women in their 
thirties when the incidence of menstrual disturbance is high in 
women in general. 

Untoward sexual and psychological reactions are met with in 
a small minority of cases. When both partners get the operation 
performed with each other’s willing consent, sexual or psychobgi* 
cal effects are most imlikely. 

General Details for all INlcthods 

Either a longitudinal midline incision extending from the 
fundus downwards or a transverse incision half an inda below the 
fundus is taken. 

An incision, one inch in length, is sufScient for the Madlengr 
and Pomer oy methods ; but the incision should be about 2 inches 
in length when a cornual resection is decided upon. 

The tube is brought out by picking it up in a Dabeock forceps, 
about 2 inches away from its uterine attachment. Before com* 
mencing ligation, the entire tube is inspected, including the fimbrial 
extremity. By this way, any error of picking up the round liga- 
ment and ligating it instead of the tube will be eliminated. 

Co miial Resection of Tube 

Steps 

(1) One and a half inches lateral to the uterine end of the 
tube, two artery forceps are applied, half an inch apart The tube 
is cut between the two forceps. 

(2) A clamp is appbed to the mesosalpinx upto the lateral 
margin of the uterus. The mesosalpinx is cut. 

(S) The tube is now Iwld up and its intersUtial portion is 
resected by snips of a curved scissors. During this procedure, 
one or two vessels will be cut and they should be separately ligated. 

(4) The elliptical incision on Uie uterus is closed by a con- 
tinuous stitch of fine thread- The mesosalpinx is ligated by a mat- 
tress suture. 

(5) The cut outer end of the lube is tied by a fine thread. 
The end is stitched to the posterior surface of the uterus by two 
linen stitches. 
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i\fac{Iener*s Method 

Steps 

(1) A loop o£ tube about one and half inches long is crushed 
with a damp at the site of ligation (£jg. 159) . 



Fig. 159. Atadlener’s method ol ligatunag the tuhej. 

(2) The tube is ligated with non>ab5orbable suture like silk 
or linen. The knuckle of the tube is not cut oil. 

Pomeroi/s Method 

Steps 

The tube is held up by a Babcock's forceps in its medial, ino> 
bile portion and a catgut ligature is applied leaving a loop about 
one and a half inches long which is cut off half an inch above the 
ligature (Figs. 160, 161) . 



Fig. 160. Crushing of the loop Fig. 161. ligature applied 

of the tube by Pomeroy’s method. and loop of lube cut o2. 
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Irving^s Method 

Steps 

(1) The tube is ligated in two places, about one inch fron 
the uterine cornu, with No. 0 chromic catgut It is then cut in 
between the two ligatures. The suture on the proximal end is kept 
long (Fig. 162). 



Fig. 162. Tube is ligated in two places and cut between two ligatures. 

Th« suture oa the proxunat end is kepi long. 

(2) The medial one inch severed stump is mobilized by dis* 
secting it free from the mesosalpinx. 

(3) A small \ inch incision is made on the posterior surface 
of the uterus near the cornu. A-lj cm. ]ong.bed is-made-by-sepa— ■ 
of t he utefiis near the corau . A li cm. long bed is made by separat* 
ing the superficial part of the musculature by a mosquito forceps. 

(4) One end of the suture on the medial end, kept long for 
this purpose, is Uireaded to a round bodied curved needle. Ihe 
needle is passed into the tunnel and brought out at its distal end. 
The other end is similarly treated. The tube is now drawn into 
the tunnel and the sure is tied. The stump is thus buried (Fig. 163). 



Fig. 1G3. Medial end is buried la the posterior wall of the uterus 

(5) The ligatured distal end is buried between the two cut 
layers of the mesosalpinx. This step is not purposeful and is fre- 
quently omitted. 
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FihWodJcn r^s Mfithrid. 

Steps 

(1) The tube is cut across; each end is ligatured with linen 
half an Inch from the cut end. 

(2) This half inch length of tube of either side is folded back- 
wards and ligatured again so that the two ends are turned away 
from each other (Figs. 164, 165). 



CHAPTER 5 


EVACUATION OF UTERUS IN EARLY MONTHS 
OF PREGNANCY 

Evacuation of the uterus is necessary for tlie following condi- 
tions: 



Fip. IM. Th« tube is cut across. The laterat cut tnd is JoUed backwards 
and is being ligatured egain. 




Fig. IGS, Both ends are folded backwards and ligatured. 

(1) Inevitable abortion. 

(2) Incomplete abortion. 

(3) Missed aI>orUon, 

(4) Vesicular mole. 

Evacuation can be performed vaginally or by abdominal hys- 
terotomy. 

The methods employed for vaginal evacuation are; (I) detach- 
ment of the ovum by finger introduced into the uterine cavity, (2) 
detachment by means of a blunt curette, and (3) by vaginal hys- 
terotomy. 
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Digital Evacuation 

In many cases of inevitable abortion, the cervix is sufficiently 
open to allow one finger to be inserted into the uterine cavity. 
When the cervix is not sufficiently dilated, it is necessary to dilate 
it by Fenton’s graduated dilators. 

It Is unwise to attempt digital separation through an incom- 
pletely dilated cervix. The evacuation is difficult and often incom- 
plete, and is accompanied by profuse bleeding. Digital evacuation 
should be carried out quickly and deftly (Fig 166) . Until the en- 



Fig^'lCG. Digittal separation ot the ovxun. 


tire products are evacuated, bleeding continues, but once all the 
products are evacuated, the uterus contracts firmly and the bleed- 
ing becomes negligible. After digital separation, the loose portions 
are removed either digitally or by means of an ovum forceps (Fig. 
167) . Ovum forceps should never be used to detach the ovum but 



Fig. 167. Ovum forceps. 

only to remove the chorionic tissue lying free in the uterine cavity. 
An ovum forceps may easily perforate the soft uterus and cases 
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of pulling down the omentum or the loops of intestines are some* 
times witnessed. Therefore, an ovum forceps needs to be used 
very carefully. When bleeding continues after complete evacua* 
tion, it is traumatic in origin. Lateral tears of the cervical caaal 
is the most common form of trauma and the bleeding is readily 
controlled by firm packing of the uterine cavity and the cervical 
canal. 

Formerly, when the cervix was closed or very little dilated, 
laminaria tents were employed to dilate the cervix (Fig. 16S). 
Their use is limited in present-day obstetrics. Laminaria tents are 
made of seaweed and have the properly of swelling in presence 




Tip. ICS. Laminaria t«sU. 

of moisture. I<aminaria tents arc sterilized by keeping them bn* 
mersed In a bottle of absolute alcohol for at least seven days. Dry 
sterilized tent in sealed glass tube ready for use is also available. 

In a multipara, the cervix is patulous and a tent can be easily 
inserted. The upper end of the tent must go above the internal 
os for about 1 cm. The cervical canal is packed by two or three 
tents. The tents are kept in place for 24 hours. Ihe tents are pul- 
led out by the string attached to its lower end and after making 
sure that the cervical canal and internal os are sufficiently dilated, 
anaesthesia is given and digital evacuation commenced. Not m- 
frequently, the Internal os has not sufficiently dilated as a result 
of faulty insertion of tents and then fresh tents are inserted to ef- 
fect further dilatation. When the tents project into the uterine 
cavity for more than an indi, )he portion beyond the internal os 
swells so mudr that it becomes impossible to pull the tents out. 
It is tben^necessary to keep them in place for another 24 hours so 
that there is further dilatation of the infernal os and the cervical 
canal to allow their removal. The difference between dilatation by 
Fenton’s metal dilators and by leimiziaria tents is that, with metal 
dilators, the external os is widely dilated but the internal os is not 
as mudh widened as the external os. The dilatation is in the form 
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of a cone. In contrast, the dilatation by the laminaria tents is cylin- 
drical, that is the external os, the cervical canal and the internal os 
are equally widened. The dilatation is in the form of a cylinder 
(Elg. 169). It is obvious that the ease with which the finger can 
be passed following dilatation by the laminaria tents is not available 
^vhen dilatation is efTected by mcial dilators. 

When the uterus is enlarged to 12 weeks’ size or more, the 
finger, to start with, can extend only into the lowermost part of 
the uterine cavity. Evacuation is commenced at this part and small 
bits of the products are expelled. The size of the uterus gets slight- 
ly reduced and it now becomes possible lo reach the products at 
a higher level. In this manner, the finger reaches higher and higher 



Fig. 169. Diagram showing Uie mode of diiatalion of the cervical canal by 
(A) metal dilators, and (B) laminaria tents. E.O. external os, 1.0. internal os. 

as more and more porUons arc separated and evacuated. Finally, 
the size of the uterus is considerably reduced and the finger can, 
with ease, reach the fundus from where the final portion is eva- 
cuated. 

In vesicular mole, the size of the uterus is enlarged upto or 
even above the umbilicus, and it takes several minutes to com- 
pletely evacuate the contents. 

During evacuation, the uterus should always be controlled by 
the other hand placed on the abdomen. The abdominal hand pushes 
the uterus downwards and, as some of the portions get separated, 
the uterus is squeezed by the eternal hand to evacuate the sepa- 
rated portions. 

Bleeding is, as a rule, brisk and continuous during evacuation. 
A drip containing 5-10 units of oxytocin should always be started 
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a few minutes before commencing evacuation so that the soft ute- 
rus remains firmly contracted and thus reduces the blood loss. The 
firmly contracted uterus diminishes the risk of perforation of the 
uterus. 


Evacuation By Cleans of A Curette 
Evacuation of the products of conception by the curettage is 
not without danger. The enlarged soft uterus may easily be per- 
forated. The larger the uterus the greater is the danger of this 
accident and curettage of a uterus bigger than 10 weeks’ size should 
never be attempted. Should the operator suspect that the uterus 
has been perforated, he should stop the operation and not persist 
in his attempt to evacuate the uterus. An injection of 0.5 mg. cr* 
gometrine is given and a drip containing 5 units of an oxytocin is 
started intravenously. Unless a big blood vessel is perforated, seri- 
ous intra-abdominal or vaginal haemorrhage is unlikely to occur. 

When curettage is continued after perforating the uteriis, 
omentum or a loop or loops of intestine are likely to be drawn out 
into the vagina through the perforation (Fig. 170). 



Only a blunt curette should be employed (Fig. 171) . A sharp 




Fig. 171. Blunt curette 

curette should never be used as it may easily damage the soft ute- 
rine wall. Cases of injury to one or more uterine veins coursing 
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along the lateral wall of the uterus are met with resulting in a broad 
ligament haematom'a or profuse uncontrollable vaginal bleeding. 

Gentle curettage, after digital evacuation of a vesicular mole 
or products of an abortion, is advisable to remove the thick de- 
cidua and small pieces of chorionic tissue still attached to the ute- 
rus. At this stage, curettage is safe because the uterus after com- 
plete evacuation contracts Hrmly and becomes very much smaUer 
in size. The dangers of perforating the uterus or of haemorrhage 
are now remote. 


Hysterotomy 

By hysterotomy is meant the evacuation of the product of 
conception by incision on the body of the uterus or the te^uc. 

Abdominal Hysterotomy. In abdominal hysterotomy, the an- 
terior surface of the body is incised vertically as in a c ssica ca 
sarean section. To reduce the risk of rupture of the scar m a sub- 
sequent conception, some obstetricians 
vesical peritoneum and put a transverse incision in o e 
part of the body as in lower segment caesarean section. The ma 
advantages of an abdominal hysterotomy are that bleeding is much 
less than during digital evacuation and, as the evacuation m un 
direct vision, there is no chance of incomplete remov^ ] . 
fore, a method of choice for evacuation of a uteri^ en ®®5® 
than 14 weeks. The uterine incision is sutured in layers 
sarean section. ^ 

Vosiaol Hysterotomy. Vaginal hysterotomy is not 
many Ltetricians in this country. In countries f . 

is legalised, even pregnancy of 24 weeks size is nni atdomi- 
nal hyster^omy. Bleeding U much more than during ®" 
nal hysterotomy. Incompetency of the cervix u 
pregnancy may occur as a result of the scar on t e . 

A transverse incUion is made on the " 
vix about an inch above the anterior . ,, £ 

up by gauze pressure aided by sci^rs. Jbe imtenm waU o^*c 

cervix is cut upto some distance beyond •r.^ieion is sutur- 

evacuating the products of conception, the ceryica vagina is 

ed in two layei FinaUy, the transverse incision on the vagma 

sutured. 
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INDUCTION OF LABOUR 

Ittdicatious. Post-tJiaturUy. When pregnancy continues for 
longer than 42 weeks, 294 days, it is generally regarded as post- 
mature, and one which extends uplo 43 weeks, 300 days, is defini- 
tely post-mature. The chief disadvantage of post-maturity is intra- 
uterine death from progressive anoxia of the foetus, 

Hydramnios. When hydramnios is associated with gross foetal 
abnormality, termination by rupture of the membranes is indi- 
cated. Respiratory or circulatory distress from overdistensfon of 
the uterus with a normally developed foetus can be relieved by 
abdominal paracentesis and hardly ever termination is required. 

Pre-eclamplic Toxaemia. Premature Induction of labour for 
severe degree of pre-cclamptic toxaemia was formerly an accepted 
indication, but, with the use of hypotensive drugs, induction of 
labour is seldom necessary. In fulminating toxaemia, an imme- 
diate termination by caesarean section is preferable to slow onset 
of labour by induction. Some consider intercurrent eclampsia as 
a positive indication for terminating pregnancy. 

Ce-phalapelvic Disproportion. Some years ago, premature in- 
duction of labour for cephalopelvic disproportion was in favour 
with some obstetricians. Each week, after the 32nd week, cephalo- 
pelvic disproportion was estimated and, no sooner overlapping of 
the head over the symphysis pubis was detected, labour was in- 
duced. 

The chief disadvantage was that when overlapping occurred be- 
fore the 36lh week the infant was too premature to survive birth. 
When overlapping occurs after the 38th week, a trial of labour is 
preferable to an induction because failure or success of a trial is 
an useful guide for future pregnancies. 

Diabetes iifelhtus. Severe pre-cclamptic toxaemia or severe 
hydramnios frequently complicates pregnancy in a diabetic patient 
and termination of pregnancy is advisable at the 36th week. Apart 
from the complications there is a risk of intra-uterinc death in a 
diabetic pregnancy during the last four weeks. 

Habitual Death of Foetus m Loter Weeks of Pregnancy. In 
^^ose cases where intra-ulerine death of the foetus has occurred 
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in the last few weeks of previous pregnancies without an obvious 
cause, timely termination of pregnancy is indicated to forestall foe- 
tal death. 

Intra-uterinc Foetal Death. Termination of pregnancy is in- 
dicated after foetal death. 

Methods of Induction of Labour 

(1) Rupture of the membranes. 

(2) O.xylocic drip. 

(3) Medical induction. 

(4) Intra-utcrinc gum clastic bougies (now obsolete). 

(5) Hydrostatic bag (now obsolete). 

(G) Intra-amniotic injection of hypertonic solution or 
normal saline (only when the foetus is dead). 

(1) Rupture of Membranes. It Is the oldest method known 
to the obstetricians for inducing labour. Formerly, rupture of the 
fore-waters was carried out but this bad several disadvantages, 
such as loss of bag of waters, danger of cord prolapse and chances 
of sepsis. These disadvantages were overcome with the introduc- 
tion of “S" shaped catheter designed by Drew Smythe in 1931 for 
rupturing the hind waters (Fig. 172). Since then, whenever lab- 
our is to be induced, it is done by rupturing the hind waters. 



Fig. m. Drew Smy'he membrane perforator. 

Labour usually commences within 12 to 24 hours after the 
rupture of the membranes, but it may take longer or, sometimes, 
may not set in at all. 

Steps of Operation. (1) Sim's speculum is inserted into the 
va^a which is then swabbed by Detlol or aqueous solution of 
acriflavin or any other antiseptic solution. "When the cervix is patu- 
ous and admits one finger the membranes are separated by the fin- 
ger all round for a distance of about one inch. 
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(2) A Drew Smythe’s catheter with the stilette slightly with* 
drawn is guided by the finger into the cervical canal until the tip 
touches the head. In order to glide the tip along the posterior ute- 
rine wall beyond the head, the lower external end of the catheter 
is raised towards the symphy^ pubis and then gently lowered 
towards the perineum so that the cephalic curve of the catheter 
passes closely against the curvature of the head and comes to he 
between the membranes and the uterine wall. 

(3) The catheter is then pressed against the perineum so that 
the upper end comes in contact with the membranes. The stilette 
is pressed home and the membranes are punctured. The stilette 
is then withdrawn and the liquor amnii escapes. If It does not, 
then slight jerk is given and the liquor then commences to flow. 
The quantity of liquor is measured and about 10-15 ounces should 
be withdrawn. In a case of hydramnios, the quantity of liquor 
drained would be several pints. 

The dilHculties experienced during rupture of the hind-water 
are: (1) accidental rupture of the fore-waters and, (2) bleeding 
from the placental site when the placenta is situated rather low 
down in the posterior uterine wall. In the latter event, the catheter 
should be partially withdrawn and passed in some other direc- 
tion. If the second attempt also causes bleeding from the placental 
site, then it is preferable to rupture the fore-waters. 

This method is frequently combined with medical induction. 
Should laboiU’ not start spontaneously within 24 hours, a drip con- 
taining 5 units of pitocin is set up with a flow of 20^0 drops per 
minute. 

(2) Oxytocic Drip. Theobald, was the first to advocate in- 
duction of labour by oxytocic drip. When labour is induced some 
weeks before term, the cervix is usually unripe and labour will 
not start until the cervix is ripened first. A pint of 5% glucose drip 
containing 5 units of oxytocin is commenced at the rate of 30 drops 
per minute. Cervix usually fails to ripen with the first bottle and 
it may be necessary to give three or more such drips before labour 
commences. 

At term and particularly in cases of post-maturity, labour starts 
within an hour of the commencement of the drip. 

Once labour pains commence, a drip containing 2i units of 
oxytocin to a pint of 5% dextrose solution is substituted and the 
flow of the drip adjusted according to the frequency and duration 
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of conlracUons. Oxylocic drip may be combined with medical in- 
duction or artiftcial rupture of Uie membrane. 

(3) Medical Induction. It is one of the oldest method, but 
it has undergone considerable modifications in recent years. For- 
merly. quinine 10 grs., three times at two hourly interval, was part 
of medical induction but in practice it just produced utenne irrit- 
ability witliout bringing effective contractions. Besides, intra-ute- 
rinc death someUmes occurred as a result of giving quinine in largo 
doses. To minimise the dangers of intra-uterinc death, the dose of 
quinine was gradually reduced and at present quinine is not used 
at all for medical induction. 

The present rouUne is to give castor oil, li ounces, early in 
the morning. A hot shower bath either precedes or follows the 
dose of castor oil. Soon after castor oil has acted, a worm enema 
is given. If labour does not start within two hours, an oxytocin 
drip is set up as described previously. Formerly, 2 uniU of pito- 
cin was iniected intramuscularly every half hour and C-3 such doses 

were i*ivcn i 

Sometime back large doses of oestrogen were Adminislered 
prior to medical induction of labour in the hope o sens lan 
uterus, but at iho present time this practice is discontinued by mos 

“‘Cause’s Gum.clas.ic Bougies. Krause advccated ^^ 
method in 1855. In this, now obsolete method, two or mo 
gics were passed between the membranes and e u • 

InfecUon was its greatest disadvantage and, someUmes, wh - 

gies passed near the placental attachment bleeding occurred. I 
stead of the bougies, a stomach lube was used by 

(5) Hydrostatic Bag. Unless the cervix is two fing . 

induction by insertion of a bag is not possib e. a 

vantage of displacing the presenting part upwar 

obsolete method. ^ Qnlulion 

(6) Intra-amnioUc Injection of Uypertomc Glucose Solution 

or Normal Saline. This method is rarely emp pyc ^ 
only when the foctux is dead. 150 c.c. of liquor is bF 

abdominal paraconlosis and roplacod by hypertomo glucose 
normal saline. 
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CHAPTER 7 


VERSION 

Version is an operation by which the presentation of the foetus 
is manually altered. In a longitudinal lie of the foetus one pole 
is substituted for the other by turning the foetus through 180®. By 
version, a transverse or an oblique lie is converted into a longitu- 
dinal lie. 

According as the head or the breech is made into the present- 
ing part, the operation is termed cephcltc or podalic version res- 
pectively. There are three methods of performing version. Ex- 
ternal version 'when the turning is accomplished externally by 
manipulations through the abdominal wall Internal version is 
performed during labour by introducing the whole hand into the 
uterine cavit/ through the dilated cervix. Braxton Hick’s bipolor 
version is also performed during labour by introducing two fin- 
gers into the uterine cavity through a cervbf dilated to two or more 
lingers. In both, internal and Braxton Hick’s methods, simultane- 
ous external manipulations are carried out through the abdominal 
wall by the other hand. 


External Version 

External version is the most commonly used method of cor- 
recting an abnormal Uo during pregnancy or during labour. 

Indications. During Pregnancy. 

Breech Presentation. This is the coraonest indication for 
cephalic version. It is chiefly performed for reducing perinatal 
mortality arising Cram, difficulties in the delivery of the after-com- 
ing head. An estimation of cephalopelvic disproportion can also be 
made after performing a cephalic version. 

Transverse or Oblique Lie. More often the lie is oblique than 
absolutely transverse. In an oblique lie the head or the breecli is 
in one of the iliac fossae and the other pole near the costal arch of 
the opposite side. In primigravidae, with good previous obstetric 
history, cephalic or podalic version is performed depending on 
whether the bead or the breech is in the ihac fossa. 
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. At what time during pregnancy should an exetmal cephalic 
version be performed is a subject constantly under discussion. In 
multigravidae with a good previous obstetric history, version for 
a breech presentation should be done at the 34th week since spon- 
taneous rectification is very likely to occur by then and, even when 
it does not, version at ^ or 36 weeks can be usually successfully 
performed. On the other hand, in primigravidae, version should 
be done at the 30th week. Since breech with extended legs is com- 
mon in primigravidae, version has a better chance to be successful 
when performed at the 30th week. Again, breech with extended 
legs in primigravidae has much less chance of spontaneous rectifi- 
cation than in multigravidae and to wait until the 34th week is to 
expect frequent failures to turn the foetus. 

Steps of Operation 

Version should preferably be performed without anaesthesia. 
In a primigravida, it is sometimes necessary to give anaesthesia. 
Only an experienced obstetrician should imdertake external ver- 
sion under anaesthesia as by his experience he will avoid compli- 
cations resulting from undue pressure. The patient should be com- 
pletely relaxed by deep anaesthesia. Eastman states that there is 
1.7 per cent perinatal mortality attending version under anaes- 
thesia. 

Version is best performed in the morning on an empty stomach 
and after giving an enema. A proper abdominal examination should 
be performed to note the position of the head and the back, and 
to note whether the breech is above the pelvic brim or has des- 
cended into the pelvic cavity. ITje type of breech and the position 
of the head and back are preferably ascertained by taking an 
antero-posterior radiograph. 

Following conditions help towards successful version: (1) 
Presenting part miist not be deeply engaged. (2) There must be 
sufficient quantity o£ liquor amnii to allow easy manipidations. (3) 
The abdominal wall should not be very tense. (4) Uterus should 
not be irritable otherwise it goes into contraction no sooner version 
is attempted. 

External version cannot be satisfactorily performed single 
handed, particularly in primigravidae, so it is better to have two 
persons standing on the opposite sides of the patient, one to mani- 
pulate the head and the other the breech. If the breech has des- 
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ccnded into the pelvic cavity, a third a^istant will be required to 
push the head up above the pelvic brim by his two fingers in the 
vagina. 

In external cephalic version for breech presentation, the head 
is preferably turned in the direction opposite to the side of the 
back so as to keep the head flexed. Zn breech with extended legs, 
the feet lying close to the face and the neck and acting like a splint, 
often prevent complete flexion of the head and version is dlfUcult 
to perform in this way. In such cases, the head is sometimes turn* 
cd on the same side as the back. Extension of the head seldom 
persists after version and therefore this alternative method is not 
disadvantageous. 

Steps 

(1) The brooch is pushed into the iliac fossa on the same 
side as the back and at the same time the head is pushed across 
the middle line towards the costal margin. Steady pressure is kept 
by the ‘heel* of the hand. The head has a tendency to slip back 
and, to prevent this occurring, the other hand is kepi os shown 
in {Fig. 173), 



Fitf. 173. Exiema] cephalic version In hrccch presentation. Tbo head U 
moved in the direction of the back and the brcecb in the opposite direction. 
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(2) Continuous pressure is maintained and by sudden thrusts, 
every few seconds, the breech and the head are pushed further and 
further. Most discomfort is caused when the foetus comes to lie 
in the transverse axis (Fig. 174). 



Fig. 174. Foetus is now turned into a transverse axis. 

Once the head descends below the transverse axis towards the 
iliac fossa, the breech is manipulated to the fundus. The head can 
now be easily brought in the centre of the lower pole of the ute> 
rus (Ftg. 175). 


hitcmal FodaCc Version 

*1111 the beginning of the twentieth century, internal podalic 
version was the sheet anchor of the obstetricians for every form 
of dystocia. The changing trends in obstetric management during 
the last thirty years have resulted in the fall of incidence of inter- 
nal podalic version. The fall in inddcnce is particularly noticeable 
in obstetric institutions where, as a result of antenatal supervi- 
sion, obstetric abnormalities are diagnosed during pregnancy. How- 
ever, in domiciliary practice, with scant or no antenatal supervi- 
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Sion, obstetric emergencies commonly arise which are best treated 
by internal podalic version. 

Incidence. At the N.WiH Hospital the incidence was 0.52 per 
cent in the 7-year period, 1933-1939, which has fallen to 0.32 per 
cent in the period 1954-59. At the Madras Medical College, Krishna 
Menon found the incidence to be 0,6 per cent during 1953-57- 
Keetal et al mention it to be 1.0 per cent between 1941-1950. 

In the majority of coses, internal podalic version is perfonned 
in multiparae. It is safe and easy to perform in pari^ between II 
and V but is a dangerous procedure in parity VI and above. In pri- 
miparae, it is seldom resorted to because of the probable difficulty 
of delivering the after-coming head. 

Indications. In Second of Twins. It is relatively a simple and 
safe procedure because the baby is usually small, the passages are 
roomy, and there is sufficient liquor. It is indicated when the lie 
of the second foetus is transverse but, in most cases, the transverse 
lie can be readily corrected by an external version performed im- 
mediately after the delivery of the first foetus. Should the cord 
prolapse with the ruptiu'c of the second bag, an internal podalic 
version and breech extraction is inunedlately necessary. Compound 



VERSION 


757 


presentation in the second of the twins needs internal podalic ver- 
sion when the limb cannot be easily pushed up out of the way. 

"Failed" Forceps. In the past when high forceps delivery was 
practised, forceps extraction, at times, failed either because of the 
high, almost floating, position of the head or because of an unro- 
tated head. It was then the practice to do an internal podalic ver- 
sion and deliver the child. In rural areas, it is still frequently 
resorted to for these reasons, but in hospital practice high forceps 
delivery is never resorted to as such cases are nowadays delivered 
by caesarean section. 

PrerTiaturitt/. In a series of 200 cases of infernal podalic ver- 
sion at the N.'W.M. Hospital, about one-third were premature. Ab- 
normal lie is common before the 24th week of gestation and, there- 
fore, internal podalic version for premature labour has and will 
always remain a common indication. In most premature cases, the 
lie is transverse and there is associated cord prolapse. Because 
of prematurity, caesarean section is not considered. 

Prolapse of Cord. When prolapse of the cord occurs towards 
the end of the first stage, delivery by the immediate application 
of forceps is the best form of treatment, but internal podalic ver- 
sion in multiparae with a previous good obstetric history Is a use- 
ful alternative procedure. 

Piocenta Praevia. A quarter of a century ago internal podalic 
version was a very common mode of terminating cases of placenta 
praevia. Nowadays, internal podalic version for placenta praevia 
is seldom practised except when the foetus is very premature. In 
domiciliary practice, internal podalic version for incomplete pla- 
centa praevia is, at times, a life-saving procedure. 

Malprcscnfatiofts. At one time, internal podalic version was 
frequently employed in cases of persistent brow, face or occipito- 
posterior positions. In multiparae (parity 2-5), it is an easy and 
safe procedure when the head is floating and the membranes have 
recently ruptured. In hospital practice, however, manual rotation 
and forceps or caesarean section is xisuaily performed and, only in 
an occasional case, internal podalic version is resorted to. 

Conditions For Intcnud Podalic Version 

(1) Dilatation^ofJ^rvix. With a fully dilated cervix, it is tech- 
nically an easy oper^on and an immediate deliveiy can be readily 
eSected. The prospects of live birth are good. 
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At the N.W.M. Hospital, 72 per cent living babies were bom 
when internal podalic version was performed with a fully dilated 
cervix. When the cervix was three-fourths dilated, only 27 per 
cent babies were bom alive; and, when the cervix was half dilated, 
not a single foetus was bom alive. Moreover, premature babies 
were mostly extracted soon after version, whereas in full term 
babies, the leg was pulled out and traction was exerted till com- 
plete dilatation of the cervix. 

(2) Relationship between Rupture of Membranes ond Perfor- 
mance of Internal Podalic Version. When internal podalic version 
is performed soon after the membranes have ruptured, the presence 
of a good quantity of liquor makes version an easy and safe pro- 
cedure. On the other hand, when the membranes have ruptured 
for some time, the liquor has drained away and then the operation 
becomes technically dilHcuIt 

(3) Uterine Action. When the uterus is normally contracting 
and taxing, the operation is safe and easy to perform. 2n cases 
of tonically contracted uterus, the foetus is firmly gripped by the 
uterus and it Is then dangerous to do intrauterine manipulations 
for fear of rupturing the greatly distended lower uterine segment 
It is therefore very important to ascertain the nature of uterine 
action and the degree of distension of the lower uterine segment 
before version is undertaken. 

Maternal Complications 

(1) Cervical Tear. When version is i>erfonned with the cer- 
vix partially dilated, cervical tear is likely to occur whi(A may 
extend to the broad ligament and then precipitate an emergency. 

(2) Rupture of l/terus. This frequently occurs when inter- 
nal version is attempted in a case of prolonged labour with a toni- 
cally contracted uterus. It should be borne in mind that, even 
when version is performed under fovourable conditions, rupture 
can still occur and therefore exploration of the uterus should be 
routinely carried out after deUvery has been completed. 

(3) Postpartum Haemorrhage. This may occur before the 
expulsion of the placenta or after it. Many obstetricians prefer to 
do manual removal of placenta immediately after the delivery of 
the child and to explore the uterus whilst the patient is still under 
anaestheria. 
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Steps of Operatioa 

For successful version, complete relaxation under general 
anaesthesia is necessary, more so when it is performed in cases of 
prolonged labour. The only exception is version on the second of 
twins when it can bo performed without any anaesthesia. Spinal 
anaesthesia is obviously contraindicated. 

The dorsal position is the most suitable as abdominal manipu- 
lations can be freely performed. As far as possible the lie of the 
foetus should be made out by abdominal palpation but, when the 
uterus is tonically contracted, the lie can be properly ascertained 
only after introducing the hand into the uterine cavity. 

There is a considerable difference of opinion regardmg which 
hand should be introduced into the uterus. Clinical experience, 
however, shows that the hand whicli naturally adopts itself to the 
position in which the feet lie should be selected. 

Divergent views are held regarding the foot that should be 
brought down, but for practical purposes the foot which is most 
easily reached is the one that should be brought down. In trans> 
verse lie, the upper foot, that is the foot belonging to the opposite 
side to the presenting shoulder, is preferably chosen when the 
back is posterior and the lower foot when the back is anterior, but, 
if the selection of the appropriate foot requires prolonged and com- 
plicated manoeuvres, it b far better to get the lower foot. The 
reason for pulling down the appropriate foot b that rotation of the 
foetus with its back to the front is easily accomplbhed. For cepha- 
lic presentations there b no preference and the foot that can be 
easily reached b the one that should be selected. 

(1) The gloved hand, shaped like a cone, b introduced into 
the uterine cavity. Mobility of the foetus b ascertained by db- 
placing the presenting part to one side; thb b a good guide as to 
whether version will be easy or difficult and dangerous. The other 
hand b placed on the abdomen above the fundus. It acb as a con- 
trol to the internal hand (Fig. 176). 

(2) la cephalic presentation, the best guide to reach the foot 
b to pass the hand upwards along the back and then along the 
buttocks to the foot. It b sometimes difficult to dbtingubh between 
a hand and a foot in a transverse lie, but the heel b the best, guide 
and from thence, to avoid mistake, the limb b followed up to the 
buttocks. Three anatomical differences help in dbtingubhing foot 
from hand: (1) the toes of foot are in a line, while the thumb b 
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Fig. 170. lolenul podaUc version. The hand is u the uterine cavity. 

at a distance from the fingers, (2) the foot b more or less fixed 
to leg at a right angle while the hand has considerable mobility, and 
(3) the rounded shape of the heel is characteristic. 

(3) Having grasped the foot, traction is made on it and, at 
the same time, the head is pushed up by external pressure applied 
over the abdominal wall (Fig. 177). 

Traction on the foot at this stage should be very gentle. Effort 
is made to push the head up by external pressure. When the head 
has been pushed up beyond the transverse axis of the foetus, fur- 
ther traction is made on the foot (Fig. 178) . The foot can now be 
easily brought out through the cervix and in a successful version 
the hnee can be drawn upto or beyond the viilva (Fig. 179) . 

A foot drawn down just through the cervix only indicates that 
the foetus is doubled up and is lying in the transverse axis of the 
uterus. It should not be allowed to remain in tins dangerous posi- 
tion of overstretched lower uterine segment. '«• 

(4) In a transverse lie, the arm is commonly prolapsed and 
is seen at the vulva. Before commencing Internal version, a loop 
of gauze is applied to the wrist to prevent the arm getting extended 
alongside the head (Fig. 180). 
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If the head cannot be pushed up by abdominal pressure, a loop 
of sterilized gauze is fixed round the ankle and pressure'on the foot 
is maintained through it. This leaves room in the vagina for the 
hand to he introduced into the uterine cavity, and the head is push- 
ed up by combined external and internal pressure (Figs. 181, 182) . 



Fig. 181. The leg b being pulled down. The external hand pushes the bead 
towards (he fundus. 

During uterine contraction, all intrauterine manipulations are 
stopped and the hand is allowed to remain passively over the foetus 
until the contraction is over. 

After version, the decision as to whether immediate breech 
extraction should be done or labour allowed to continue will de- 
pend on circumstances. 

Braxton Hick^s Bipolar Version 

Bipolar version is rarely performed nowadays but, to perpe- 
tuate the memory of the great obstetrician of his time, the author 
has included a description of it- It was then performed for a num- 
her of indications because in those days vaginal delivery was the 
only safe mode of delivery. 
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Fig. 182. Leg brought dewiL 


Bipolar version is a podalic verson and can be performed from 
the time when the os admits two fingers and until the presenting 
part is firmly engaged in the pelvic brim. It is much more likely 
to be successful when it is undertaken beforo the rupture of the 
membranes than when some time has elapsed after the membranes 
have ruptured. 

It is performed under anaesthesia with the patient in the litho- 
tomy position. After preliminary aseptic precautions, a gloved hand 
is passed into the vagina. In a primipora there is difficulty in in- 
troducing the whole band and the hand is introduced with the 
thumb remaining outside. 

Two fingers are passed far up into the cervix and the mem- 
branes are rupixired. The presenting part, the head, is pressed 
upwards and to one side. The bead is pushed sideways towards 
the back (Elg. 183). Fundal pressure is applied in the direction 
opposite to the back. In tlus manner, the foet^ abdomen is brought 
over the internal os and the flexed knees will come in contact with 
the fingers in the cervix. 

The foot is held between the two fingers and, by firm fundal 
pressure, brought out through the cervix (Fig. 184). The head is 
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Fig, 1&3. Bipolar podalic version. The bead b pushed into the Uiac fossa. 



pushed upwards by external xnaniptUations and, as the head goes 
upwards, the foot can be brought further and further down and, , 
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finally, when version has heen successful, the knee appears at the 
vulva (Fig, 185). 



Fig. 185. Bipolar podalic version, IRe toot Is pulled doun. 

If the foot cannot be gripped by the fingers, a sponge hnlrhpg 
forceps is passed into the cervix by the side of the fingers and the 
ankle is caught into the grip of the forceps and brought down. 



CHAPTER 8 


FORCEPS 

Since ancient days instruments like pins, hooks, knives, etc. 
were being used for the delivery of the foetus in cases of obstructed 
labour but their use resulted in the birth of a dead and often mu* 
tilated child. The obstetric forceps was the first instrument avail- 
able to aid the extraction of a living foetus and it revolutionized 
the practice of midwifery. 

Jean Palfyn in 1720 gave the first public demonstration and 
description of the obstetric forceps. His instrument consisted of 
two spoon shaped blades with wooden handles. After applying 
the blades to the sides of the foetal head the handles were to be 
tied together with a handkerchief before exerting traction. By 
1734 Dusse had improved this instrument by crossing the blades, 
lengthening the handles and adding a screw for locking the blades. 

However, a family of doctors practising in London, Chamber- 
len by name, was already using forceps for well over 100 years 
prior to Palfyn’s description. Peter Chamberlen (senior) had in- 
vented forceps by 1600 or possibly even earlier, but it was kept a 
strict family secret for three generations. In 1603 Hugh Chamber- 
len sold the secret of the forceps to Roger Roonhuysen, a practis- 
ing obstetrldan in Amsterdam. Roonhuysen and his associates 
maintained the forceps as a monopoly and made a fortime by vir- 
tue of a municipal law enforcing every practising obstetrician in 
Amsterdam to purchase the secret from Roonhuysen. Rathlaw re- 
fused to purchase the secret and was denied permission to prac- 
tice. He, however, obtained drawings of the forceps from a student 
who lived with Roonhuysen and published the nature of forceps 
in 1732. 

Chamberlen's forceps was superior to that of Palfyn’s and con- 
sisted of two members made of metal each. having spoon-sbaped 
but fenestrated blade, lock or pin-joint, and handle curved like 
scissors-handles. 

These original forceps were adequate enough only for the ex- 
traction of the head lying low down in the pelvis. They were soon 
modified to improve their mechanical efficiency to enable extrac- 
tion of the head lying high up in the pelvis. 
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The first important addition to tlie forceps was that of a pel* 
vie curve by Andre Levret in 1746. From the very be^nning the 
blades had a curve for adaptation to the round head of the foetus, 
the cephalic curve. But viewed in profile the instrument was 
straight from end to end. The pelvic canal, however, is curved. 
Hence, when the straight forceps was applied to the head situated 
high up in the pelvis, the blades grasped the part of the head lying 
behind the centre of the pelvis. Thus in occipitoanterior position 
the blades would grasp the sincipital end and traction would tend 
to cause extension of the head. To overcome this, Levret curved 
the blades forwards, this second curve on the forceps blade is 
known as its pelvic curve. This enabled a central grip of the head 
even when the head was in upper part of the pelvis. 

In 1744 William Smellie invented the English lock consisting 
of a groove or slot at a fixed point for each member. He also added 
«hqnk«8 to the forceps by lengthening the distance between the toe 
of the blade and the Up of the handle to enable the locldng of the 
forceps outside the vulva even when applied to the head at the 
brim. 

The traction exerted by the forceps should be along the axis 
of the pelvis. It should be at right angles to the plane of the pel- 
vis occupied by the foetal head at all times during its descent 
through the pelvic canal. ^Vhen a straight forceps is applied to a 
head at the brim the tracUon force is directed far forwards and a 
substantial part of the force is wasted against the symphysis pubis. 
This misdirecUon of force is not much corrected by the addition 
of pelvic curve to the instrument. Pajot's manoeuvre was devised 
to overcome tlus wastage of tracUon force. In this manoeuvre the 
right hand grasps the handles of the forceps and exerts downward 
and forward traction while the left hand grasps the shanks and 
simultaneously exerts a backward traction on it. 

In 1877, Tamier introduced the principle of axis traction to 
achieve tracUon in the direction of the pelvic axis irrespective of 
the level of the head. He employed specially devised axis traction 
rods and handle for the purpose. Milne Murray’s forceps is the 
best example of this type of forceps (Fig. 186). The axis traction 
rods are attached to a slot at the base of the fenestrum of the blades. 
The rods are so curved as to lie in contact with the lower end of 
the blades and the shanks but diimrt away from the handles 
and are joined by an axis traction bar. The handles of the forceps 
are not iised for traction but are provided with a screw, the fixa- 
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Fig. 186. Milne Murray's axis traction forceps, 
lion screw, to keep them together during traction. Traction is 
exerted at the axis traction bar taking care to see that the axis 
traction rods are maintained parallel to the shanks all the time. 
The direction o{ the force used is represented by a line joining 
the traction bar to the centre of the fenestrum and coincides with 
the axis of the pelvic cavity at all the successive levels occupied 
by the head during its descent. 

In Neville’s axis traction forceps the axis traction bar is attach- 
ed to the handles just behind the lock (Fig. 187). A pointer on 



Fig. 187. Neville’s axis trocUoQ forceps, 
the traction bar handle indicates the direction of pulL 

Bill has devised a traction bar which can be attached to the 
handle flange of many different types of forceps. 

Classification of Forceps Operations 
Forceps operations have been traditionally classified into high, 
mid and low, depending on the level of the foetal head. 

49 
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Forceps operation is designated as high when the biparietal 
diameter is in the pelvic brim or alxjve it, ForcepS'application to 
a head with the biparietal diameter above the pelvic brim is oiten 
described as ‘forceps on the floating head’. High forceps operation 
is not only difficult but is dangerous to the foetus and the mother 
and hence has no place in modem obstetrics. 

Forceps operation, when the biparietal diameter has passed 
the pelvic brim but is yet above or at the level of the ischial spines, 
is termed as midforceps. If the biparietal diameter is at the level 
of ischial spines and the internal rotation is complete, midforceps 
operation is usually not difficult. But if the biparietal diameter 
is above the level of the spines and the head is unrotated the ope- 
ration is complicated and difficult. 

Forceps operation on a head after th e biparietal diameter has 
p assed the level of the ischia l spines is called low force ps. It is 
cTsy and is the commonest of all forceps operation. 

Hecently, Dennen has classified forceps operations into high, 
mid, low-mid and low. His classification is an improvement over 
\the traditional classification and is more useful in actual practice. 
» In high forceps operations the biparietal diameter is in the brim an d 
t he lowermost /,hpny point of the head is itist above plane o f 
th g ischial spirfes) I n Tntd forccps operations the biparietal diameter 
isj below the p el^ brlm^ the lout ^most bony point of tK e head Is 
aLo^us t be^^^he plane of^^jy i^hial spines a nd the head nearly 
fills ihq hollow oi^thT ^acrum^ lD toio.TiiMi forceps operations the 
bipar ie tal diameter is at or justwfow the plane of the ischial spine s, 
the lowestbony point of the head is within a finger’s breadth of the 
perineum between contractions and the hollow of the sacrum is 
completely filled by the head In loto forceps operations the bipari- 
etal diameter is in the quadrilateral plane of the outlet and the 
lowest bony point lliough visible during Uie contractions is on the 
perineum between contractions. 

Functions of Forceps 

The main function of the forceps is traction. The capacity of 
the forceps to exert traction, particularly when fitted with an axis 
traction device, is tremendous. Forceps, however, must never be 
used to di'ag the head out of the peIvU by brute force but should 
be availed of merly to aid or sul^titutc nonnal uterine action. 

Forceps is often used as a rotator of the foetal head. Forceps 
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vary in their efficiency as a rotator. In fact, there are forceps, 
like LefTs forceps meant for exclusive use as a rotator. Kielland’s 
forceps and Barton’s forceps {Fig. 188) are specially designed to 



163. Barton's forceps. 


serve as efficient rotators in addition to acting as tractors. Even 
the usual long curved forceps can be employed as a rotator. In 
posterior or transverse positions of the head or the face the forceps 
can be used to rotate the occiput or the chin anteriorly. Present 
tendency is to employ forceps rotation in preference to manual 
rotation. 

Flexion or extension of the head may be achieved by the for- 
ceps when necessary. 

Compression of the foetal head is an incidental accompaniment 
of every forceps application. It is comparable to the undesirable 
side effects that arc inevitable with the use of certain drugs. Hence 
it must be kept to the minimum possible. A perfect cephalic appli- 
cation of the forceps to the foetal head compresses the head to the 
minimum. The oblique and anterior-posterior grasps on the foetal 
head arc dangerous. It should also be noted that the amount of com- 
pression increases with the traction exerted. Lastly, since a flat- 
tening of the cephalic curve of the blades enhances the compres- 
sion of the foetal head, the widest distance between the blades of 
the forceps should be at least 8.75 cm. and the cephalic curve of 
the blades should have a radius of 11.25 cm. 

Forceps application may stimulate the uterine action when 
the patient is not under deep anaesthesia. This is not of much 
practical utility. 

Forceps is said to dilate the cervix. But really speaking it 
merely stretches the cervix at the risk of tearing it during traction. 
Forceps should not be applied unless tlie cervix is fully dilated. 

It is sometimes advised that a lateral lever action may be 
exerted during traction by carrying the handles from side to side. 


772 


A TEXTBOOK OP OBSTETRICS 


This is not only of dubious benefit but may prove traumatic to the 
maternal soft parts. This procedure deserves to be condemned. 

Indications for Forceps Delivery 

Forceps delivery is a poor substitute for normal delivery. It 
should, therefore, be undertaken only if awaiting spontaneous de- 
livery spells damage to the foetus or the mother. The following 
are the indications for forceps delivery: 

(1) Foetal Distress during second stage— ^Vhen the foetal 
heart sounds are slowed to less than 100 per minute or are in- 
creased to more than 160 per minute or become irregular the foetal 
life may be considered in jeopardy. Slowing of the foetal heart 
sounds spells greater danger to the foetus than increase in the 
heart rate; and irregularity of foetal heart sounds a greater danger 
than either of them. Foetal heart sounds must be recorded in be- 
tween the contractions. Passage of meconium in presentations 
other than breech and tumultuous foetal movements are other signs 
of foetal distress. A judicious forceps delivery under the circum- 
stances will spare the foetus further distress and save its life. 

(2) Delayed or prolonged second siag^U the second stage 

lasts longer than two hours in a primipara orlonger than one hour 
in a multipara it may be considered prolonged. Uterine inertia, 
rigid perineum, occipitoposterior position of the head, cephalopel- 
vic disproportion, malprcsentations like face or brow, and excessive 
sedation during the first stage of labour are important causes of 
prolonged second stage. A timely forceps delivery, when feasible, 
should usually forestall maternal and foetal distress. It should, 
however, be added that the clock should not be the sole criterion 
for deciding upon a forceps delivery. The duration of the second 
stage should always be considered in conjunction %vith the condi- 
tion of the mother and the foetus. v 

(3) Cutting short of a normal second stage— ^hder certain 
conditions the mother or the foetid may not stanAjthe strain of 
even a normal second stage of labour and it may be a great advant- 
age to shorten the second stage or even eliminate it. 

In severe pre-eclampsia there is a perpetual risk of the patient 
passing into eclampsia during the second stage. A judicious ter- 
mination of the second stage minimises this risk. 

If the mother is suffering from cardiac disease and especially 
if her heart has not stood the stress of pregnancy well, it is wise 
to shorten the strain of the second stage of labour. 
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In patients with a previous caesarean section, the uterine scar 
may give way during the second stage and is better spared of the 
strain of the second stage. 

A premature baby stands the strain and stress of labour poorly 
and should not be allowed to linger on the perineum. 

As soon as a cord prolapse during second stage is detected 
labour should be terminated in foetal interest. 

(4) Motcmol distress tn second stage — A rising pulse, a dry 
tongue, and a rise in the body temperature indicate maternal ex- 
haustion and distress. Intervention with forceps will relieve the 
mother of further strain. 

(5) Delivery of an a/tcrcominp Acod — According to many obs- 
tetricians an aflercoming head is best delivered by forceps. In any 
case, forceps delivery should be promptly undertaken at the slight- 
est diiHculty during (he delivery of an aftcrcoming head which 
has passed the pelvic brim. 

(6) Prophylactic /orceps— In 1920 DeLee advocated an epi- 
siotomy followed by a prophylactic forceps delivery when the head 
is well down on the pelvic floor, is completely rotated anteriorly, 
and has begun to separate the levator ani. The advantages claimed 
by him are reduction in the strain of the second stage of labour, 
prevenhon of overstretching of the pelvic floor and sparing the 
foetal brain from prolonged compression. We feel that an episio- 
tomy by itself sufHces for the purpose and hence find no need for 
a routine use of the prophylactic forceps. 

Prerequisites necessary for the use of forceps 

The following conditions must be fulfilled before extraction 
of the head with the forceps is imderiaken. 

(1) rfte cervix must be fully dilated— 1£ the cervix is not 
fully dilated it may get caught between the head and the blades 
of the forceps and get torn. Even if the blades are passed through 
the partially dilated cervix avoiding the catching of the cervical 
lip between the head and the forceps blade, the cervix is liable to 
be torn during traction with the forceps. I^astly, traction on the 
head through the undUated cendx may put undue strain on the 
supports of the uterus leading to future uterine prolapse. 

(2) Membranes must have ruptured — An occasion for for- 
ceps delivery rarely arises prior to the rupture of the membranes. 
Besides rendering the diagnosis of the position of the foetal head 
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difficult, intact membranes encourage the slipping off of the forceps 
during traction. There is also a remote possibility of premature 
placental separation due to traction on the placenta through intact 
membranes during forceps extraction. 

(3) Head must be at or just above the spines — ^The biparietal 
diameter ought to have descended to the level of the spines or at 
the most just above it for a safe forceps delivery. It is a sound 
practice not to attempt forceps delivery as long as any part of the 
head is palpabale per abdomen. 

It must be remembered that the assessment of the level of the 
biparietal diameter by noting the level of the lower pole of the 
head is very misguiding, especially when there is a caput forma- 
tion or a face presentation. 

The aftercoming head must have descended into the pelvic 
cavity before forceps dehvery is imderlaken. 

(4) lilidcavitu and outlet contraction should be excluded~- 
Thete should be no disproportion between the lower pelvis and 
the foetal head. Dragging of the foetal head through a narrow 
outlet by brute force will result in intracamial damage. 

(5) Malposition should be corrected— Malposition of the head, 
if present, should be corrected and the occiput — the chin in face 
presentation — rotated anteriorly before extraction with forceps is 
begun. Under exceptional drcumstances, like a very low head in 
an anthropoid pelvis, a face-to-pubis delivery may be decided upon. 

(6) Uterine contractions must be present — ^Forceps extrac- 
tion in the face of complete uterine atony has been £ro%vned upon 
for fear of posl-partum haemorrhage. Besides, absence of uterine 
contractions would necessitate much greater traction during for- 
ceps delivery. 

(?) Bladder and rectum should be empty — A full bladder is 
liable to he traumatised, directly or indirectly, during forceps ex- 
traction. Bladder should be emptied by catheterisation before pro- 
ceeding with forceps application. If the rectum is not empty, foe- 
cal matter gets expelled during the extraction of the head and 
seriously interferes with asepsis. A simple enema should be given 
every 12 hours to all cases of prolonged labour to ensure the rec- 
tum being empty at the time of delivery. 

(8) Anaesthesia should be odcqugje — ^Unless the patient is 
properly anaesthetised one should not proceed with the application 
of the forceps. Besides causing pain and discomfort to the patient 
and great inconvenience to the obstetrician, a forceps delivery 
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under inadequate anaesthesia will inflict mental trauma to the 
patient ^vho, as a result, may dread future pregnancy and labour. 

Fundamentals of Foweps Delivery 

The operation of extraction of the head by the forceps con- 
sists of two parts viz., application of the blades and exertion of the 
traction. 

(1) i^pplicatioti 0 / flic blades — Proper application of the 
blades is U\e essence of forceps delivery. When correctly applied 
to the head the blades lie by the side of the foe t al head along a_ 
line running* th e chin to a point betw een tlm ^terior and pos- 
terior fontanelles f.5 erm ^or a finger’s breadth) from the latter 
(Kgs. 1S9, 190). Tlic sagittal suture should be perpendicular to 



Fig. 189. Correct cephalic application of the blades In occi'pito 
anterior position. 



Fig. 190. Correct cephalic application of the blades in occiplto 
posterior position. 

the middle of the plane of the shanks. If the sagittal suture cuts 
the plane of the shanks obliquely it indicates an oblique grasp of 
the head, like a brow-mastoid grasp, instead of the biparietal one 
(Fig. 191). Difficulty in locking the blades abo indica tes an obli^ 
o ue grasp of the he ad. When 'the head b obliquely grasped the 
blades tend to slip oS the head during traction. Traction with the 
iorceps grasping the head obliquely is likely to result in intracra- 
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Fig. 191. Oblique appllcalion of tlie blades lo the foetal head 
(Orov/>n]as(oid grasp). 

nial injury to the foetus. When the shanlcs of the blades are more 
than a finger’s breadth away from the posterior fontanelle towards 
the anterior fontanelle, the head will tend to extend during trac- 
tion. Lastly, the blades should bo inserted deep enough for its 
tips to be anchored well below the malar eminence as otherwise 
they may tend to slip off the head during traction. Hence, after 
the blades are locked, fenestration should hardly be felt beyond 
the scalp by the examining finger. 

Just as the forceps should be correctly applied to the foetal 
head, It is also necessary that they should be correctly applied 
with reference to tlie maternal pelvis. An ideal position of the 
forceps in the pelvis is a one where the blades are placed transver- 
sely in the pelvis with their pelvic curve lying along the curv,e of 
Cams. ^Vhen internal rotation of the bead is complete, an appli- 
cation of the forceps which is ideal wldi reference to the head is 
also ideal with reference to the pelvis. With the head incompletely 
rotated, forceps blades properly applied with reference to the head 
will he more or less obliquely in the pelvis. But, although the 
head should never be grasped obliquely by the forceps an oblique 
application of the forceps with reference to the pelvis is sale within 
certain limits. This safety range for the movement of the forceps 
blades within the pelvis is limited by the ihopectineal eminence 
anteriorly and the sacroiliac joint posteriorly. Thus, when the sagit- 
tal suture is within 45 degrees of the sagittal plane an application 
of the forceps ideal with reference to the head and yet sate with 
reference to the pelvis can be achieved. But, when the sagittal 
suture is beyond 45 degrees of the sagittal plane, as happens when 
the head is transverse or nearly so, it is mandatory to rotate the 
bead prior to its extraction by the forceps. 
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(2) Exertion of traction — ^Before exerting traction one must 
ensure that the blades are properly applied and that no part of 
maternal tissues is gripped between the blade of the instrument 
and the foetal head. The direction of traction should always be 
at right angles to the plane of the pelvis at the level of the head. 
In other words, the head should be pulled along the curve of Carus. 
At the vulval outlet, the normal mechanism of labour should be 
duplicated by encouraging extension in vertex presentation and 
flexion in face presentation. 

Traction should be employed only during a uterine contrac- 
tion. In between the contractions, the handles should be slightly 
separated, without actually unlocking the blades, so as to release 
the compression of the foetal head. Traction should be exerted 
by a continuous steady pull and never by intermittent jerky pulls. 
Too powerful a traction is neither safe nor necessary. The force 
exerted by the muscles of the forearms is usually adequate. If 
this force is found insufficient, malposition of the head, improper 
application of the blades and cephalopelvic disproportion should he 
thought of and looked for. 

Technique of Forceps Delivery 

LoW'forceps Operation. The biparietal diameter has passed the 
ischial spines and the occiput is more or less completely rotated 
forwards. Axis traction instrument is not necessary and either a 
long curved forceps or a short curved forceps may be employed. 
Majority of the forceps operations are of this type. Low forceps 
dehvery is usually easy and uncomplicated. 

The patient is placed in lithotomy position. The bladder is 
emptied by catheterisation. The vulva and the surrounding skin 
are painted with dettol lotion. The patient is draped \vith sterile 
towels leaving the vulval area exposed. 

If the head is very low perineal infiltration with 1 per cent 
novocaine is adequate anaesthesia. In other cases pudendal block 
anaesthesia should be employed. 

Before proceeding with Ibe application of the forceps a 
thorough vaginal examination is undertaken to confirm the full 
dilatation of the cervix, to reassess the level and the position of 
the head and to exclude any pelvic abnormality. Foetal heart 
sounds are noted and are constantly kept under watch throughout 
the operation. 
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In a primipara an episiotomy will invariably be required dur- 
ing the extraction of the head and it may conveniently be done 
before application of the blades. 

Since the lock is on the upper surface of the shank of the left 
blade and on the lower surface of the shank of the right blade, 
the left blade should be applied first so as to facilitate the locking 
of the blades. 

When the occiput is anterior, the Ic/t blade is grasped by the 
handle by the le/t hand and is inserted to the left side of the pel- 
vis so as to lie along the left side of the foetal head. Four fingers 
of the right hand are gently Introduced between the head and the 
posterior vaginal wall with their palmer surfaces towards the head. 
The handle of the left blade is grasped between the thumb and 
index and middle fingers (a pencil grip) of the left hand and held 
vertically at the vulva. The blade is now gently introduced be- 
tween the head and the posterior vaginal wall along the palmer 
surface of the fingers of the right hand. This is achieved by carry- 
ing the handle downwards and backwards. Once the widest part 
of the blade is well in contact with the head further insertion of 
the blade is accompanied by a gentle sweeping of the blade over 
the head so as to bring it to lie along the left side of the head. The 
fingers of the right hand guide the blade during this sweeping 
movement. During this manoeuvre the handle of the blade has to 
be moved over an arc, at first outward towards the right thigh and 
then inward towards the midline. When the introduction of the 
blade is completed the shank comes to lie over the perineum near 
the midline. In connection with the introduction of the blades tivo 
things cannot be emphasized too strongly. The first is that through- 
out the procedure the lip of the blade should constantly be kept 
in contact with the scalp. This is tiie surest way of preventing 
damage to the vaginal walls and the fomices and a guarantee 
against catching a rim of the cervix between the blade and the 
head. The second thing is that skill rather than force is required 
for these manipulations. 

The handle of the left blade is now steadied by an assistant 
while the right blade is introduced in a like manner. The right 
blade is grasped by tlie handle by the right hand and is inserted 
to the right side of the pelvis so as to lie along the right side of the 
foetal head. When the right blade is in place its shank crosses 
that of the left blade from above. 
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“Hie two handles arc now grasped, one in each hand, and the 
instrument locked by adjusting the slots on the shanks. 

Direction of traction should at first be downwards and back- 
wards but as the head descends it should gradually change through 
horizontal to upwards and forwards- An episiotomy, if not already 
made, should be made when the perineum is stretched by the 
head. When tlte head is crowning the delivery of the head may be 
completed by gradual extention of the head by elevating the hand- 
les forwards and upwards. Some obstetricians choose to remove 
the forceps once the biparictal diameter is delivered and then to 
complete the delivery of the head fay the Rilgen's manoeuvre as in 
spontaneous labour. However, before removing the blades one 
must ensure that the biparictal diameter is bom outside the vulva. 
While removing the Wades, the hondics, alter unlocking, are car- 
ried over a wide arc to the opposite groin so that the blades gently 
sweep across Uic foetal scalp without traumatising maternal tissues. 

Low-mid Forceps Operation. In low-mid forceps delivery the 
head is at a higher level Uian in low forceps delivery and though 
often more or Jess completely rotated it may be only partially 
rotated. Perineal infiltration anaesthesia is inadequate and puden- 
dal block anaesthesia is necessary. Short curved forceps is unsuit- 
table as traction e.xcrled by it is not much. Hence, a long curved 
forceps should be employed. The use of axis-traction devices is 
usually not required. Tlic techniques of application of the blades 
and the extraction of the head are the same as in low forceps ope- 
ration (Fig. 192) . 

If the head is not well flexed the handles should be elevated 
forwards before locking so as to obtain a correct cephalic place- 
ment of the blades. 

It may be necessary to adjust the position of one or both of 
the blades to facilitate their locking. Difficulty in the locking of 
the blades or divergence of the handles inspitc of locking indicates 
an oblique gripping of an incompletely rotated head. On re-exanu- 
mination if the head is found to be incompletely rotated the blades 
should be readjusted or reapplied so as to obtain an accurate cepha- 
lic application. The blades would necessarily have to occupy an 
intermediary position between the transverse and oblique diame- 
ters of the pelvis. During traction the head will spontaneously 
rotate and the blades will coroe to lie in the transverse ffiameter 
of the pelvis. 

IVIid-forceps Oporalion. As the head is in the midcavity 
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Fig. 192 Changing direction o( traction during the Utter part ot 
forceps extraction. 


it is usually incompletely rotated or not rotated at alL In 
fact, in many cases there is a deep transverse arrest or a 
persistent occipito-postcrior position. If the rotation of the 
head is nearly complete the operation does not differ much 
from the low-mid forceps operation and can be performed 
under pudendal block anaesthesia. The employment of axis-trac- 
tion device is, however, necessary, tyhen the head is unrotated 
and malposed, rotation of the head and correction of the malposi- 
tion as described later should preceed the extraction of the head. 
Vta Wi.'aV/Mi tA tir*® Vieeid Vy p/ciderdal bAcsk eiT*2<«.Vp/as‘ia ’& 

adequate but for manual rotation of the head general anaesthesia 
is necessary. Aws-traction forceps should be employed for ex- 
traction of the head. 

Neville’s oais-tTactioji forceps is easy to handle. The fact that 
the axis-traction device is to be attached after the blades arc ap- 
plied and locked is a great advantage especially when axis-traction 
is imexpectedly called for during the extraction of the head, "nxe 
axis-traction device can be very easily fitted to the handles and 
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also acts as fixation screw to hold the blades together. The direc- 
tion- of traction is indicated by an arrow on the axis-traction de- 
vice. Prior to removal of the blades the axis-traction device should 
be unscrewed and removed. 

In Milne Murray’s oxts-tractton forceps traction rods have to 
be fitted to the blades prior to their application. The left blade is 
inserted first with its traction rod kept close to but behind the 
shank. After application of the blade the traction rod is allowed 
to hang down while the handle Is steadied by an assistant. The 
right blade is now inserted with its traction rod in front of the 
shank. After the blades ate locked the traction rod of the right 
blade is allowed to hang down behind the shank. The handles of 
the two blades are now held together by the fixation screw. The 
traction rods are now joined together by the traction handle. Dur- 
ing extraction of the head the traction rods should lie close behind 
but parallel to the shanks to ensure traction on the head in the 
axis of the pelvic canal. In between the tractions the fixation screw 
is loosened to release the compression of the head. As the head 
descends the handles of the blades gradually move forwards and 
upwards. A ball and socket joint on the traction handle ensures 
that the rotation of the head is not hampered during traction. While 
removing the blades the traction handle is detached, the fixation 
screw is released, the traction rod of the right blade is carried in 
front of the shanks and then the blades taken off in the usual man- 
ner. 

High-forceps Operation. In modem obstetrics high-forceps de- 
livery is almost a taboo. The only occasion when one might reluct- 
antly undertake it, is when at the end of manual rotation of the 
head the biparietal diameter is foxmd displaced upwards almost 
upto the brim. The patient is already under general anaesthesia. 
The blades should be carefully applied under the guidance of the 
hand which after rotating the head is maintaining it in corrected 
position. Axis-traction forceps must be employed. If any difficulty 
arises during the application of the blades or the extraction of the 
head, it is prudent to give up attanpts at forceps delivery and 
resort to caesarean section. 

Outlet-forceps Operation. When the head is almost crowning 
forceps operation may be necessary for foetal distress. With the 
head so low at the vulval outlet employment of the short curved 
forceps in the usual fashion is both cumbersome and unnecessary. 
In such situations the short strai^t forceps can be used with ad- 
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vantage. The insertion of the blades is done directly along the side 
of the foetal bead. Ko anaesthesia is required for this procedure 
although in most of the cases perineal infiUration anaesthesia would 
already have been given for purposes of the episiotomy. 

Forceps Delivery in Posterior and Transverse Positions 
of the Vertex 

When there is persistent occiplto-postcrior presentation or 
deep transverse arrest forceps delivery requires great judgement 
ui the choice of the operative procedure adopted and calls for ex* 
pert skill in tlie proper execution of that procedure. In fact, half 
the cases of failed forceps stem from malpositions of the head. Once 
cephalopelvic disproportion is excluded and it is decided that the 
ease is suitable for forceps delivery one bos to clioose from a vari' 
cty of procedures given below. The choice depends on many con~ 
sidcrations the important ones being the position of the occiput, 
the level of the bead, the architecture of the pelvis and the obste- 
trician’s experience of and prejudice for or against a particular 
procedure. 

(A) Forceps extraction of the head as fece-tO'pubis or oeet- 
pitO‘postcrior — As a rule the occiput should be rotated anteriorly 
before extraction by tbc forceps. However, in an anthropoid pelsds 
a face'to-pubis delivery is neither dangerous nor disadvantageous 
and may be selected os a procedure of choice. In fact, in anthro- 
poid pelvis spontaneous face-to-pubis delivery is not unusual. 
Secondly, when the bead with its oedput directly posterior is very 
low in the pelvis, almost on the perineum, a facc-to-pubis delivery 
can be safely undertaken in any variety of normal pelvis. In these 
latter cases rotation of the bead to an anterior position is neither 
necessary nor worth the trouble. 

Pudendal block anaesthesia is adequate for the operation. The 
blades are applied as usual so as to achieve a correct pelvic appli- 
cation which will automatically correspond to correct cephalic ap- 
plication as the head is completely rotated although posteriorly 
(Fig. 153). The traction should at first be downwards and back- 
wards and gradually change to horizontal as the head descends. 
When the forehead comes under the pubic arcli the bandies should 
bo graduaUy elevated forwards and upwards so as to deliver the 
occiput over the perineum whereafter the handles should be de- 
pressed to cause extention of the head and to deliver the forehead 
and the face from under the pubic arch. In face-lo-pubis delivery 
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Fig. 193. Facc-to-pubia delivery with forceps. 


an cpisiotomy must be done as otherwise the perineum is liable 
to be tom badly. 

(B) Manual rotation o/ the head ond forceps eitroction— 
This was formerly considered the treatment of choice. It consist 
in grasping the bead by the hand ond rotating the occiput forward. 
Now the forceps blades are appUed to the corrected head and it is 
extracted. The present tendency is to prefer forceps rotation to 
manual rotation for various reasons. In the first place, manum 
rotation requires general anaesthesia whereas pudendal block is 
adequate for forceps rotaUon. Secondly, a manually rotated head 
tends to revert back to its original position while forceps blades 
arc being appUed for extracUon. Forceps rotations are free from 
this difficulty. Lastly, the greatest disadvantage of manual mta- 
tion is the fact that during the procedure the head is mv^ably 
displaced upwards and one is very often forced to undertake a 
high forceps appUcaUon and difficult extraction. In fact, when 
the head happens to be dUplaced above the pelvic brun it may 
refuse to enter the brim in occipito-anterior position. 

General anaesthesia is necessary for manual rotation of the 
head. The operation is carried out with the patient m the htho- 
lomy position. Right hand is employed tor rotation when the oca- 
put is to the mother’s left and the left hand when it is to the mo- 
ther’s right. ’The whole hand is introduced in the va^a and a 
thorough examination is done to confirm the portion o ® 
and its level in the pelvis and to study the arclutecture and the 
capacity of the pelvis. It is essential to flex the head as much as 
possible as a well flexed head wiU present its least dmiensions and 
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make the rotation easy. The ocdpltal pole of the head is grasped 
by spreading four fingers over the posterior parietal bone and the 
thumb over the anterior parietal bone. The head is now rotated 
by a movement of pronation of the forearm so as to bring the occi- 
put forwards by the shortest route. The head should be overcor- 
rectcd so as to carry the occiput across the midline to the opposite 
side as a safety measure against the tendency of the bead to revert 
towards its original position during subsequent application of the 
forceps. The other hand should grasp the anterior shoulder per 
abdomen and rotate the foetal trunk synchronously and simulta- 
neously with the rotation of the head. Rotation of the mere head, 
unaccompanied by the rotation of the trunk, is hkely to result 
m the twisting of the neck with a great tendency for the head to 
revert back to its original position. Great care should be taken 
throughout the procedure to keep the upward displacement of the 
head to a minimum. 

The next step of the operation is forceps extraction of the head. 
Axis-traction forceps should be employed. A blade of the forceps 
is applied in the usual way guided by the rotating hand while the 
hand is still grasping the head at the end of the rotation. In left- 
sided positions of the occiput the ngbt hand is employed for rota- 
tion and the left blade of the forceps is applied ^st as is usual. 
But in right-sided positions of the occiput the left hand is employed 
for rotation and the right blade of the forceps is applied first. This 
necessitates some tnanoeuvering of the handles of the blades during 
locking. During the application of the second blade an assistant 
holds the first blade firmly in position. 

(C) Scouroni’s manoeuvre — The conventional long curved 
forceps is employed for rotating the occiput The forceps are ap- 
plied correctly to the foetal head — cephalic application — but with the 
concavity of the pelvic curve towards the sinciput. The rotation 
of the head is achieved by moving the handles widely through the 
arc of a circle so that the tips of the blades inside the vagina move 
through as small a circle as possible. Under no circumstances 
should the rotation be attranpted by simply twisting the 
handles like a key in the lock, for then the tips of tho blades inside 
the vagina would move through the arc of a larger circle and cause 
vaginal lacerations and tears. After the rotation is completed 
the concavity of tlie pelvic curve of the forceps will bo 
towards the sacrum, rcapplication of the forceps being necessary 
for the extraction of the head. Ihe right blade of the forceps which 
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is towards the mother's left is removed and replaced by the left 
blade of another pair of forceps while the other blade is being held 
in situ to prevent reversal of the head to posterior position. This 
other blade which is towards the mother’s right is now replaced 
by the right blade of the second instrument. After the blades arc 
locked and tho axis-traction attachment dxed, one proceeds with 
the extraction of the head. 

It is obvious that Scanzoni's manoeuvre, unless carried out 
very meticulously, is prone to cause vaginal tears. The necessity of 
double application of the forceps is another great disadvantage of 
the manoeuvre. This manoeuvre is not much employed today. 

(D) Kiellajid’s iorceps^This forceps though originally de- 
vised for deep transverse arrest is now also used for occipito-pos- 
tcrior positions and face presentations. With this instrument a 
true cephalic application can be obtained irrespective of the posi- 
tion of the occiput, asynclitism of the bead can be corrected if neces- 
saty, the head can be rotated by just twisting the handles with a 
key-in-a«lock movement, and the head can be extracted without 
resorting to rcapplication of tlic blades. 

The instrument has a small pelvic curve and has a bayonet- 
lifce shape when viewed from the side (Fig. 194) . The shanks over- 



Fig. 194. Kiclland's forceps, side view. 

lap and are so articulated as to permit the sliding of one blade 
over the other (Fig. 195). This sliding lock is designed to deal 
with asynclitic heads. 



195. Kiclland's fotveps, front view. 


In occipito-transverse position of the head the anterior blade 
can be applied by one of the three methods. (1) The classical or 
50 
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original method — ^In this, the blade, with the concavity of its cepha- 
lic curve anteriorly, is inserted between the symphysis and the 
head. It is now rotated, rather twisted, through 180 degrees in the 
direction indicated by a knob on the anterior surface of the handle. 
This brings the concavity of the cephalic curve in apposition to 
the foetal head. This classical method is no longer favoured. (2) 
Wandering or gliding method — This method is most widely em- 
ployed. The blade is first inserted xmsteriorly and then glided over 
either the face or the occiput to bring it anteriorly in position. (3) 
Direct application — The blade with the concavity of its cephalic 
curve towards the head is inserted between the symphysis and the 
head. 

The posterior blade is now inserted and tlie blades locked. The 
bead should now be dislmpacled and the rotation carried out a little 
above the level of arrest. However, in certain types of pelves where 
the sacrum is fiat and the posterior segment shallow, it is advant- 
ageous to puli the head as ocdpto-traixsverse lower down in the 
pelvis and then rotate it there. In any case, rotation and traction 
should not be simultaneously carried out by the forceps as it will 
result in spiral tears of the va^a. Of course, if during traction 
as occipito-transverse if the head tends to rotate by itself the rota- 
tion need not he hindered. 

Forceps Delivery in Face Presentation 

Indications for forceps delivery in face presentation are the 
same as those in vertex presentation. Since delivery in persistent 
mento-posterior position is impossible, in such cases the chin ought 
to be rotated forwards either by the forceps or manually before 
extraction. The mode of application of the blades is identical to 
that in vertex presentations. Due care should however be taken 
so that the delicate face is not traumatised by the blades. The 
position of the blades along the face should approximate occipito- 
mental diameter as far as possible (Fig. 196). To achieve this the 
handles of the blades should be elevated forwards before locking 
them. The handles should now be depressed to achieve extension 
of the head, the essence of mechanism in face delivery. The direc- 
tion of traction should at first be downwards and back\vards, then 
horizontal till the chin is delivered from under the symphysis pubis 
and lastly forwards and upwards to complete the delivery of the 
face by flexion of the head. 



Fig, 136. Forceps appIicaUoQ to face presentation. 

Forceps Delivery of Afierconiin^ Head 

Forcejis extraction of the aflcrcoming head has a decisive ad- 
vantage over the traditional methods like Bums-hlarshall or Jaw- 
shoulder traction viz, the traction force is exerted directly on 
the head instead of through the cervical spine. Hence, forceps 
should be employed whenever the deUvery of the aftercoming head 
is diincult. Though Piper’s forceps with long shanks having peri- 
neal curve is best suited, ordinary long curved forceps is adequate. 

It should be emphasized that when the head is above the hrim 
application of the blades is extremely difficult and forceps extrac- 
tion roost unlikely to succeed. Hence, unless the head has passed 
down the brim forceps should not be employed. 

The forceps should be applied along the ventral aspect of the 
child to promote flexion of the head (Fig. 197) . When the occiput 
is anterior an assistant holds the trunk forwards out of the way 
while the blades arc being applied in the usual manner along the 
ventral aspect of the foetus. Traction should be exerted at flrst 
do\vnwards and backwards, then horizontally and lastly upwards 
and forwards. When the ecwput is posterior the forceps may he 
applied along the dorsal aspect of the baby (Fig. 198). 

Failed Forceps 

The term failed forceps is employed when attempts at forceps 
delivery end unsuccessfully. 

The commonest cause of failure of forceps deUvery is malpo- 
si tion of the head . It sometimes becomes very difficult to diagnose 
occipito-posterior and occipto-transverse positions and the pitfalls 
in their diagnosis are discussed in an earh'er section. 

Another important cause is premature application of the for- 
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Fig. 108. Forceps debvety of the aftcr-ctjming head (occipilo-poslerior). 

ceps before the cervix is fully dilated. Although only an immature 
obstelrician would venture a forceps delivery through an incom- 
pletely dilated cervix, the presence of a cervical rim often becomes 
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apparent only when general anaesthesia is administered for for- 
ceps delivery. 

Cephalopelvic disproportion is no longer an important cause 
of failed forceps that it used to be about 40 years back. Never- 
theless, outlet contraction is often overlooked until attempts at for- 
ceps extraction fail and minor degrees of hydrocephalus are easily 
missed when the wide sutures are partly obliterated during labour. 

A contraction ring gripping the neck of the foetus is occasional- 
ly responsible for unsuccessful forceps extraction. 

Abnonnal presentations like face and brow are some of the 
other causes of failed forceps. 

The management of a case of failed forceps will essentially 
depend on its cause. But the condition of the foetus and the mo- 
ther must also be taken into consideration. Whenever an attempt 
at forceps delivery is fruitless a careful search should be made 
to find out the underlying cause. When malposition of the head is 
the underlying cause, allowing time for spontaneous rotation or 
correcUng the malposition, manually or by forceps, would be the 
right course unless foetal heart sounds have disappeared, in which 
case, craniotomy should be preferred. Incompletely dilated cervix 
is best managed by awaiting for full dilatation unless immediate 
delivery by caesarean section or IDubrssen’s cervical incisions is 
indicated by the condition of the mother or the foetus. An outlet 
contraction is best dealt by an abdominal delivery except when the 
foetus is already dead in which case craniotomy should be under- 
taken. In exceptional cases the use of symphysiotomy might be 
considered judicious. In case of hydrocephalus the cerebrospinal 
fluid should be tapped by a trocar and canula. A constriction ring 
may yield to amyl-nitrite inhalation, failing which, caesarean sec- 
tion may have to be employed. 

In hospital practice, it is not so rare in our country to be cal- 
led upon to deal with patients who have been subjected to attempt- 
ed forceps delivery. In many of them the foetus is already dead or 
dying when first seen. The foetal mortality in cases of failed for- 
ceps is as high as 35 per cent. The mother is not free from risk 
either and may on admission be found dehydrated, infected, shock- 
ed and traumatised even to the extent of uterine rupture. 

Dangers of Forceps Delivery 

Forceps delivery when undertaken with skill and care is safe. 
But if the operation is performed when the necessary prerequisites 
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are not fulfilled or is carried out carelessly or crudely, ifis full 
of dangers both to the mother and the foetus. Maternal damage 
includes lacerations and tear of the vagina and vulva; perineal 
tears, sometimes complete; colporrhexis; tears of the cervix and 
rupture of the uterus. Tears of the vaginal walls might extend 
into the bladder o r rectum causing fi stulae. Postpartum haemor- 
rhage, either traumatic or atonic, and sepsis pose additional dang- 
ers to the mother. 

Intracranial haemorrhage, tears of the tentonun^cerebelU, 
fractures of the skull, ccphal haemat omarrom pression of the umb U. 
lical cord between, the blade and the hea d, trauma to the faciafn erve 
leading to Bgll^jialsy and damage to the ba by’s fac e, and eyeball 
are the various traumas that might be inflicted on the baby during 
forceps delivery. Foetal mortality is 3-4 times greater in forceps 
deliveries than in spontaneous delivcries.'Host of the foetal damage 
is done by grasping the head obliquely or, worse still, antero- 
posteriorly (Fig. 199). High forceps deliveries, forceps rotations 



Fig. 193 Antero-posterior application of the blades to the foetal head 
(occipitolrontal grasp). 

by the inexperienced and slipping of the forceps off the foetal head 
are particularly risky for the mother and the foetus. 



CHAPTER 9 

VACUUM EXTRACTOR (VENTOUSE) 

During the last 250 years numerous attempts have been made 
to replace forceps extraction by traction through a suction applied 
to the foetal head. However, Malmstrom's modified instrument 
seems to be the first really successful vacuum extractor (Fig. 200). 


Fig. 200. Malmstrom’s vacuum extractor. 

An important feature of this instrument is the 
tion and traction through a metal cup so desired ^at ^h^^ 
suction is created an artificial caput (chignon) is orm . t 

the eup wHch holds firmly and allows adequate traet.on. ^e m^l 
cup is 20 mm. deep and is available in 3 sices vm. 40, 50 ^ 

in diameter. From a metal plate inside the cup a chmn, covered 
by rubber tubing, passes to a traction bar where >t is to be seeur 
by a pin. Another rubber tubing connects the metal ‘“h<= ‘rav^ 
ing the traction bar to the vacuum bottle. This hottlc c 
manometer graduated upto 1 kg/cm“, ^ a screw re e ’ 

and is connected to a vacuum pump. The two larger cup rry 
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a small knob which not only indicates the rotation of the head dur- 
ing traction but can also be used to assist rotation. The rubber 
tubing conveys the vacuxim while the chain transmits to the cup 
the traction exerted at the traction bar. 

Anaesthesia 

Although the instrument can be used without anaesthesia most 
of the authors have advocated perineal infiltration or pudendal 
block anaesthesia. 

Application 

The instrument is usually used in tlie second stage. But it can 
be used even during the first stage alter half dilatation of the cer- 
vix to augment uterine contractions and promote cervical dilata- 
tion. Membranes must be ruptured before its application. 

It is best used in vertex presentations but can be used on the 
breech. In the latter instant (he cup should be applied to the an- 
terior buttock with due precautions to avoid the genitalia being 
caught in the cup. 

The largest possible cup should be employed and should be 
attached as near the occipital end of the head as possible so as to 
promote flexion during traction (Fig. 201). Vaginal or cervical 
tissue must not get caught between the scalp and the cup. The 
vacuum should be gradually created over a period of 6-lD minutes. 
The maximum permissible safe vacuum is 0.8 kg./cm,^ Traction 
is best exerted during the pains and in Ihe axis of the pelvis. The 
total time during which the cup is attached to the scalp should not 
exceed 45 minutes. After the head is extracted the screw valve 
on the vacuum bottle should be released to nulhfy the vacuum and 
allow the detachment of the cup from the scalp. 

Indications 

The indications for the use of the vacuum extractor are the 
same as those for forceps extraction. It is however unsuitable 
when there is acute foetal distress or cephalopelvic disproportion. 
Hypotonic inertia during the first stage may be considered an added 
indication. 

Advantages and disadvantages 

The safety of the instrument both to the mother and the foetus 
has been widely acknowledged. The risk of sepsis is minimal. No 
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Fig. 201. Delivery with vacuum extractor. 


paxt of the instrument encroaches on the pelvic space available for 
the passage of the foetus. The large artificial caput on the foetal 
head (chignon) rapidly diminishes in size and usually disappears 
within few hours. The only possible foetal complication is the oc- 
casional formation of a cephalhaematoma. Its great advantage over 
the forceps is that it can be used during the first stage to augment 
pains and hasten cervical dilatation. The time required for its ap- 
plication is a disadvantage in cases of acute foetal distress. It is 
claimed that the rotation of a posterior or a transversely arrested 
head can be more easily and more safely accomplished than with 
the forceps. Rosa has calculated that compression of the foetal 
head by a vacuum extractor is l/20th of that caused during forceps 
deliveries. The vacuum extractor is a very valuable addition to 
the obstetrician’s armamentarium. It can replace forceps delive- 
ries, especially the difficult and complicated midforceps ones. In 
fact, in many continental clinics it has already displaced the for- 
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SYMPHYSIOTOMY AND PUBIOTOMY 

In symphysiotomy, the pubic joint is divided to bring about 
an increase in the capacity of the bony pelvis sufficient to allow 
the dehvery of a living child. 

In pubiotomy, an enlargement of the pelvis is brought about 
by severing the pubic bone on one side of the symphysis pubis by 
means of Gigli saw. 

The operation of symphysiotomy on the living was first per- 
formed in Fiance by Sigault in 1177. It retained its popularity 
only for a few years. Its two chief disadvantages arc: (1) loss of 
natural support to the urethra and the bladder in the midline inci- 
sion, and (2) wound through the cartilage is very prone to infec- 
tion. To overcome tliese, GigU, in 1893, proposed that the incision 
should be made through the pubic bone itself, as by this means the 
supports of the urethra and the bladder arc undisturbed and also 
the severed bone would heal more rapidly and iumly. The first 
operation of pubiotomy was performed by Gigli in 1902. 

Indications. The only indication in present-day obstetrics is 
out let contrac tion: the transverse diameter of the outlet being less 
than 9.5 cm. In hospital class of women in India, the birth weight 
of the babies is luually less than six pounds and spontaneous de- 
livery occurs through a bi-ischial transverse diameter measuring 
9.0 cm. The usefulness of pubiotomy is in those cases where the 
head is arrested at the outlet and cannot be delivered with forceps. 

Pubiotomy 

Steps Open illet^od: 

(1) The bladder is empUed by a catheter immediately before 
the operation. 

(2) The legs are held by assistants and not tied as in litho- 
tomy position. 

(3) An incision, 2i cm. long, is made just above the upper 
margin of the pubic bone extending medially from the pubic spine. 
The incision is deepened down to the bone through the periosteum. 
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(4) A finger Is passed into the wound and al! the tissues are 
separated from the posterior surface of the bone. 

(5) The finger is kept in position and a Dodcrlcin pubiotomy 
needle is guided along the posterior surface of the pubic bone and, 
when the inferior margin is reached, the handle of the needle is 
rotated so that the (ip of the needle is felt through the upper and 
outer part of (lie labium majus. A small incision is made over the 
lip and tlic eye of the needle Is brought out (Figs. 202, 203). 




Hg. 203. Pubiotomy needle is guided along the posterior surface of 
the pubic bone. 

(6) A fine wire saw is threaded and the needle is withdrawn 
through the upper incision. The handles are attached to the saw 
and the bone is then sawed through. The saw should be kept 
straight during sawing (Fig. 204). The saw is then withdratvn. 
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(7) Free bleeding occurs from both the wounds, but is readily 
controlled by Arm pressure with a gauze pad. 

(8) Immediate delivery is effected with forceps. 

(9) After dressing the wounds, it is necessary to unmobilise 
the pubis for a few days by strips of adhesive plaster. 

Subcutaneoits Method: 

(1) Through a very small incision over the upper margin of 
the pubic bone, the needle is guided blindly eind brought out as 
described above. 

(2) The labium majus is held medially and a small incision 
is made just below the inferior margin of the pubic bone. The lip 
of the needle is inserted through this wound and, with the guidance 
of a Anger in the vagina, it Is kept close to the bone and brought 
out. The pull on the labium majus is now released. 

Symphysiotomy 

Steps 

(1) A small incision is made just above the symphysis pubis. 

(2) A narrow blade knife is pushed down with the ^t of 
the blade in close contact with the joint. 

(3) The blade is then turned through a right angle so that 
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Hg, 203. Tlie knife In position to cut the symphysis pubis. 

the cutting edge U directed through the joint The joint is then 
partially divided (Fig. 205). 

(•1) By abducting the legs, the joint is divided completely. 



CHAPTER 11 


CRANIOTOMY 

In the preforceps era, craniotomy was the sheet anchor in the 
management of all cases of obstructed labour. With the develop* 
ment of obstetric science during the last 350 years, the incidence 
of craniotomy has gradually decreased. The greatest decline has 
been during the last 25 years, thanks to the increased safety of 
casearean section. 

In present-day obstetrics, the operation of craniotomy is in 
most eases a perforation of the head alone. ^Hiose cases which are 
likely to require further reduction in the size of the head by crush- 
ing are preferably delivered by caesarean section. However, in 
rural obstetric practice, the need for cephalotripsy still exists. 

It should be realised that craniotomy is not indicated in every 
case where the death of the foetus occurs during labour or the foe- 
tus is in a moribund state. Many such cases deliver either spon- 
taneously or following correction of an abnormal presentation oy 
position. Craniotomy becomes imperative, (1) when labour has 
been obstructed and the foetus is dead or is moribund, and (2) on 
a living child, in the interests of the mother, when facilities for 
caesarean section do not exist 

Incidence. From the table below, it can be easily seen that 
during the last 25 years the incidence of craniotomy has been re- 


TaWe 

Incidence of Operative Deliveries at the N.W.M. Hospital 


Viable 

con> Cranio- 

fine- tomy 

ments 


Caesa- Forceps 

rean Dclive- 

Scctions rica 


1st January 1334 
to 31st December 
1339 29^48 

1st August 13S4 
to 31sl July 1953 53,445 


101 144 379 

(0.34S{) (0.49%) (159%) 

113 822 954 

(051%) (1^%) (1X0%) 


Mater- 

nal 

Mortality 
m Cra- 
niotomy 
cases 

14 

(13.0%) 

5 

(4.4%) 
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duced to two-thirds, whereas that of caesarean section has been 
trebled, and that of forceps delivery appreciably increased. 

The incidence varies according to the available obstetric facili- 
ties in the area served by the institution. Kushner and Posner in 
1945 report 19 craniotomies in 22,705 deliveries, an incidence of 
0.084 per cent. Long and Stabnick report 29 craniotomies in 12,292 
deliveries, an incidence of 0.235 per cent. 

Lrdicatious. Hydrocephalus. It is a positive indication for 
craniotomy, an tmavoidable one in obstetric practice anywhere. A 
forecoming hydrocephalic head is frequently diagnosed before the 
onset of labour or early in labour, but the inexperienced may mis- 
take a hydrocephalic head for a breech presentation and the diag- 
nosis may not be made until the laboiir is delayed or obstructed. 
A hydrocephalus presenting as a breech usually remains undiag- 
nosed until failure at attempts to deliver the aftercoming head. 
Spina -bi&da when present gives a clue to the diagnosis of hydroce- 
phalic aftercoming head. 

Cephalopelvio Disproportion. Cephalopelvic disproportion 
may cause arrest of the head at the brim, in the cavity or at the 
outlet. Disproportion at the brim is usually recognised early in 
laboiu*, even by the inexperienced, and abdominal section perform- 
ed. On the other hand, disproportion in the cavity or at the outlet 
is .frequently not diagnosed until late in labour and the patient is 
brought to the hospital with the child already dead or in a mori- 
bund state. A number of such cases are admitted after “Failed" 
forceps delivery. In the N.WJVI. Hospital series of H3 cases there 
were 29 cases of cephalopelvic disproportion in addition to 5 cases 
of outlet contraction, 

Malpresentations ond Foritiotis. Craniotomy is necessary for 
malpresentations diagnosed very late in labour with the foetus dead. 
In this series, there were 9 cases of malpresentations — i of persis- 
tent brow presentation, 2 of persistent mento-posterior and 3 of 
persistent ocdpito-posterlor. 

Compound Presentations. Neglected compound presentations 
detected late in labour are best treated by craniotomy as forcible 
attempts to manually cofrect the compound presentation is not only 
Unlikely to be successful but carries the danger of rupture of the 
uterus. In this series, there were 9 cases of compound presentation. 

Arrest of Aftercoming Head. “When the aftercoming head is 
arrested because of cephalopelvic disproportion, there is no alter- 
native but to perform a craniotomy. When the aftercoming head 
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is arrested because of an incompletely dilated cervix, it need not 
be perforated as spontaneous delivery can be expected by waiting 
for further dilatation to occur. 

Failed Forceps. When forceps have failed but the foetus is 
ahve and well, caesarean section is the method of choice but, when 
the foetus is moribund or already dead, craniotomy has to be con* 
sidered. Not all the cases of failed forceps need craniotomy for 
vaginal delivery to occur. When forwps delivery has been attempt* 
ed through an incompletely dilated cervix there is no need to per- 
forate the head. Waiting for some hours after an iniection of lOO 
mg. pethidine hydrochloride usually results in spontaneous vaginal 
delivery. 

To Spare the Strain on Caesarean Scar, When the previous 
caesarean section has been perfonned for cepbalopelvlc dispropor- 
tion and the foetus dies unexpectedly during the first stage of 
labour, it is wise to perforate the head when the cervix is almost 
fully dilated. In this series, there were 2 such cases and both de- 
livered spontaneously after the bead was perforated. 

Technique of Craniotomy 

Perforation of a Hydrocephalic Head, (a) When tt is Present- 
ing by Head. Rarely a hydrocephalic head is inaccessible vaginal- 
ly. and abdominal tapping advocated by Walsh in 1933 has to be 
done. It is tapped vaginally with a trocar and cannula. A hydro- 
cephalus diagnosed during pregnan^r is tapped soon after the on- 
set of labour with the cervix barely one finger dilated. After tap- 
ping, labour is allowed to progress naturally and spontaneous de- 
livery can usually be expected. 

(b) When it is Presenting as Breech. As mentioned, the con- 
dition is seldom diagnosed before the altercoming head is arrested. 
A hy'drocephalio aftercoming head is more likely to be inaccessible 
vaginally but then it can be easily tapped through the spinal canal 
after deliberately opening it by a transverse incision in the upper 
dorsal region. A stU? gum elastic catheter is passed up into the 
^^nt^icles to tap the fluid. Should there be associated spina bifida, 
the catheter is passed up the open spinal canal. 

of normal head. Above the Brim. When the head 
is above the brim, anaesthesia should be given not only to spare 
the discomfort to the patient but also to facilitate the performance 
of the operation. 
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The head must be well fixed during perforation to avoid mater- 
nal injury caused by sbpping of the perforator off the head. This 
is done by an assistant grasping the head through the abdominal 
wall above the pubis. In most cases, reduction in the size of the 
head is sufficient for vaginal extraction but, when there is a mark- 
ed pelvic contraction, cephalotripsy may also be required. As men- 
tioned before, such cases are best treated by caesarean section but 
lack of facility in rural practice would need cephalotripsy. The site 
of perforation should not be a fontanelle or a suture but some part 
of the parietal, frontal or occipital bone. 

Perforation of Normal Head. In Midcavity. When the head is 
in the midcavity, it can be easily perforated without anaesthesia. 
The common types of instruments used for perforating the head are 
shown in (Figs. 206, 207 and 208) . The site of perforation does not 





Fig. 206. Simpson’s . Fig. 207. Denman’s Fig. 203. Oldhams 
perforator. pcrfcaalor. perforator. 

need consideration as the head in this position rarely requires ce- 
phalotripsy. The head is perforated at a point which is most easily 
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reached. With all surgical asepsis, dettol is applied to the vag^ 
wall. The left band is inserted into the vagina until the finger tip: 
touch the head. The perforator is guided along the fingers in th( 
vagina until it touches the head. The vaginal fingers are kept ii 
position throughout the operation. The scalp is pierced and a hole 
is made in the bone by a screwing movement. The blades are tber 
pushed in upto the shoulders and opened widely to tear the bone 
The blades are closed and the instrument is rotated by a right an' 
gle. The blades arc reopened to make a wide crucial opening ir 
the bone (Figs. 209, 210, 211 and 212). 

The instrument is pushed further into the cranial cavity untl 
the tip touches the base of the skull. The brain matter is cut uf 
by moving the blades in different directions. To make sure that 
a stillborn child is brought out, the brain matter in the vicinity ol 




Fig. 210. Perforating the akuIL 
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Fig. 21L Widcnlag the oponmg in the skull. 



Fig. 212. Destroying the medulla by pushing in the perforator. 

the foramen magnum, -where the -trital centres are located, is 
thoroughly churned up. The fingers of the left hand and the instru- 
ment are simultaneously withdrawn. 

Next, a blunt flushing curette is introduced into the cranial 
cavity and the brain matter is curetted out 

A bulldog forceps is applied to the edge of the perforated bone 
and continuous traction is exerted. 

Perforation of Aftercomxng Head. The arrest of the aftereom- 
ing hea^ is usually due to (1) breech extraction through an in- 
completely dilated cervix, or (2) cephalopelvic disproportion at the 
pelvic brim. 

The ease or difficulty with which the occipital region of the 
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head is reached depends to a great extent on the dilatation of the 
cervix. At times, the cervix grips the neck so firmly that it is not 
possible to go above it. As the body is out there is no danger of a 
normal sized head causing rupture of the uterus and therefore 
there is no danger in wailing for the cervix to dilate. An injection 
of 100 mg. pethidine hydrochloride is given and the body is allowed 
to hang so tliat there is continuous mild traction on the cervix. 
Frequently, when the cervix dilates, the head descends into the 
vagina and is extracted In the usual way. Should the bead not 
descend spontaneously after dilatation of the cervix^ an attempt 
IS made to deliver the head in the usual way. When such at- 
tempts are unsuccessful, perforation of the bead is required. 

The head is fixed by an assistant exerting firm downward trac- 
tion on the body. The occipital prominence and the bone in the 
vicinity is very thick and hard to pierce. Perforation should never 
be done near the foramen magnum because there is the danger of 
dislocating the atlanto-occipital joint and should this occur extrac- 
tion of the head will become still more difficult. For these t\vo 
reasons, perforation should be done to one side of the midline. To 
prevent the perforator slipping of! the bone and damaging the 
maternal soft parts, it is better to Incise the skin on one side of the 
neck and pass the perforator subcutaneously. 

At fimes, it is more convenient to perforate the aftercoming 
head through the pedate. The body is held forward and the per- 
forator is introduced into the i>alate through the soft tissues under 
the jaw. Greater force is necessary to pierce the hard base of the 
skull than that required for the vault, but there is no danger of in- 
juring the maternal soft parts by slipping off of the blades of the 
perforator. 

Cepbalotripsy. This operation is seldom performed nowadays 
in hospital practice. There were only 4 cases in this series of 113 
cases in which cepbalotripsy was resorted to, successfully in 2 and 
unsuccessfully in 2. Until the standard of obstetrics in rural areas 
is raised to a level available in the cities of India, the operation of 
cepbalotripsy must remain the mainstay of treating obstructed 
labour in outlying rural areas. 

Of the two instruments cranioclast and cephalotribe, the three 
bladed cephalotribe reduces the size of the head much more effec- 
tively than two bladed cranioclast which crushes only one-half of 
the base of the skull (Figs. 213, 214, 215). 




A TEXTBOOK OF OBSTETiUCS 


Technique. When the cranioclast is used, the pointed blade 
is inserted through the perforation and the point is fixed into the 
foramen magnum. The fenestrated curved blade" is applied prefer- 
ably to the occipital side because, after crushing the occipital por- 
tion of the base, the head can be flexed by traction on the outer 
blade. When the head has descended into the cavity, crushing of 
the base by a cranioclast is usually suflicient to extract the child 
(Figs. 216, 217). 




FIs. 217. Crushing of the bead by the cranioclast. 
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^Vhcn a ccpbalotribe is used, the central pointed blade is pas- 
sed through the perforation and fixed to the base. Here the second 
blade is preferably applied over the face and the frontal part of 
the base is crushed by turning the butterfly screw. The third blade 
is now applied to the occipital side and the posterior half of the 
base is crushed. The baby is extracted by traction on the cephalo- 
tribe. If the second blade is applied to the occipital region, flexion 
of the head will occur which will take the face further away and 
application of the third blade to the face will become difUcrilt. 
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DECAPITATION 

Indication. The only indication Xor decapitation is neglected, 
obstructed, transverse lie of the foetus. 

It may occasionally be necessary in twin pregnancy, when the 
first foetus in the transverse lie cannot be converted into a longi- 
tudinal one by external or internal version. 

A rare indication is double headed monster. 

It is a difEcuIt operation, particularly when the head is lying 
high up on one or the other side. The more the labour has been 
prolonged, the more difficult is the operation, for by then, the liquor 
amnii has completely drained away and the uterus is firmly grip- 
ping the foetus. Although the main purpose of the operation is to 
prevent rupture by avoiding further dbtension of the lower seg- 
ment, the uterus is frequently ruptured by manipulation for de- 
capitation. The uterus, should always be explored immediately 
after completion of the operation to exclude or to detect a rupture. 

Technique. In order to relax a tonically contracted uterus, 
general anaesthesia is always necessary. A skilful anaesthetist 
makes the operator’s work easy by proper relaxation and, con- 
versely, a bad anaesthesia increases the difficulties for the operator. 
Spinal anaesthesia is evidently contra-indicated. 

As a rule, the arm of the side of the impacted shoulder is pro- 
lapsed. A loop of gauze is lied round the wrist of the prolapsed 
arm. The assistant keeps firm traction on it so as to bring the neck 
down as low as possible. 

Choice of the hand to be introduced will vary. An obstetrician 
used to working with a right hand only will introduce it irrespec- 
Uve of the head being on the right or the left side. One who is 
ambidextrous will select the hand according to the position of the 

h ^ ^3riety of instruments have been employed for severing the 
head of Uie foetus from the trunk. The decapitaUng knife or the 
saw are commonly used (Fig. 218). Braun’s hook is seldom used 
« the naiTow hook is difficult to fit into the curve of the neck. 
Also, breaking the neck by twist of the hook is not easy. 

When the uterus is tonically contracted, it is not possible to 
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Fig. 218. Decapitation saw. 

palpate the foetal parts per abdomen, and only on a vaginal exami> 
nation can the situation of the head be made out. The hand is 
guided into the uterine cavity alongside the prolapsed ann, and the 
apex of the axilla is sought, as, the apex points the side towards 
which the head lies. The intercostal spaces are next palpated and 
indicate the dorso-anterior or 'the dorso-posterior position of the 
body. ^ 

Having palpated the foetus, the hand is withdrawn, and the ■ 
decapitation hook or the saw protected by the palm of the hand, 
is guided between the shoulder and the pelvic wall upto the neck 
(Fig. 219) . The fingers are now placed behind the neck, and the 
thumb is placed in front of it. The decapitation blade is now guid- 
ed along the fingers to the top of the neck. It is then rotated for- 
ward through a right angle. The thumb which has been placed 
in front of the neck feels the point of the blade and guides it into 
the groove of the neck (Fig 220). The fingers and the thumb are 
kept in this position and control the sawing movements of the blade 
so as to prevent any injury to the uterine wall. The sawing move- 
ments are continued imtil the cervical spine is cut through. The 
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ns. 219. Method of bolding the. decapiUUon saw. 



blade is then gently withdrawn still under the protection of the 
palm. 


bU 

DECAPITATION 

TracUon on Ihc prolapsed arm now brings the neck within et^y 
reach, and by putting a Sim’s speculum into the vagina, the muse es 
and the skin sUU attached to the neck are cut of! by '““S 
By further traction on the arm the body is delivered (Fig. 



ng. 2Z1- EatmeUon of th. Uvak JUr docapiUtlon. 

The deUvery o£ the ^^^=“ 007 ^^: 

difficult, depending on the size of the » 
of the pelvis and the dilatation of the cervix. 

The severed head ^ '’jzzl *'”previoLly, when tte 

mouth, or by applying forceps (Fig. jjead was reduced 

pelvis was markedly contracted, the size ° nowadays 

by perforation and the application of a cr 

such cases are best treated by caesarean s . £ distended 

Since the delivery of the body reduces delivery of the 

lower segment, there is no iminemate nee yj^geessary mani- 
head. If the cervix is not sufficiently ’should not be per- 

pulation for immediate delivery o ® aoplyiog ^ bull-dog for- 
sUted in. Traction is kept on the hea anaesthesia. If 

ceps,-and the paUent is allowed to come out of tho .. ,, 



CHAPTER 13 


EVISCERATION AND CLEIDOTOMY 



can be doUvered niter drtdnteg the flmi In other the open- 

ing in the abdomen in enlarged by the Engers and the nearest vis- 
cus is eaught and pulled away (Rg. 224). In this manner the sire 
oi the trunk is reduced by pulling out as many organs as is neces-^ 
sary to deliver the body. 
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Fig. 224 ItemoviQg the viscera. 


CLEIDOTOMY 

The term cicidotomy is applied to the operation of cutting the 
clavicles. By cutting the clavicles the width of the shoiJder girdle is 
reduced. This operation is required when, after the delivery of 
the head, the shoulders obstruct delivery. 

Operation, Two fingers are passed into the vagina until the 
clavicle is reached. Long scissors are passed alongside the fingers 
and the clavicle is cut. 



CHAPTER 14 


SHIRODKAH OPERATION FOR REPAIR OF 
incompetent cervix 


Steps 

(1) An incision is mode at the eervico-vaginal 
anteir vaginal wall with the bladder is dissected away tom 
cervix in order to create a bed for the stnp (Figs. 225, 226). 




Fig. 22S. The line of incision on 
the anterior surface of the cervix. 

(2) The cervix is held foravard Xv^ht cat 

long, is made on the posterior vaginal introduced in 

vico-vaginal jimcUon. A curved ^ strip (Fig. 227). 

the incision and opened up to dissect a e -_ssed through the 

(3) A Shiredkar isthmorxhaphy aspect of the 

left angle of the anterior incision close emerges from the 

cervix and is gradually worked »taphed to one end of the 

posterior vertical incision. The ® , , - to the eye of the 

fascial strip or Mersilene tape is tnrea pulled in and is 

needle and as the needle is withdrawn e 228) . 

brought out of the left angle of the ^nteri the right 

(4) The isthmorrbaphy needle is P the poste- 

angle of the anterior incision and ma ® other end of the 

rior vertical incision. The thread at ac e The fascial 

strip or tape is threaded and the needle is wim 
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Fig. 227. Vcrlical uicislon on the Fig, 228. Sbirodkar isthmorrhaphy 
posterior suHace of the cervix. needle passed through the left angle 

of (he incision and (he Mersiiene 
IS threaded into the eye of the 
needle. 

strip is pulled in and brought out through the right angle of the 
incision (Fig. 22d). 

(S) The two ends of the fascial strip are tied together with a 
reef knot. The reef knot is transfixed at two or three places with 
linen sutures (Fig. 230). 



Fig- 229. Isthmorrhaphy needle Fig. 239. The ends of the fascial 

passed through the right angle of stnps are seen in the anterior 

the antenor incision. The thread indslon. 

attached to the other end of the 
tape is threaded into the e^’e of the 
needle. 

(6) The incisions in the anterior and the posterior vaginal 
walls arc closed by catgut sutures. 
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